TOOL MAKIN G COSTS ARE time investment. Three Allegheny Ludlum tool steels, 
i MP @) R TA | T TH E SE DA YS Huron, Pompton and Deward die steels, were used 


in this single pass progressive rotor stator die. 
Tool steel cost only $110.00 in the die illustrated. You can obtain much helpful and up-to-date data GFT THIS 160 
The value of the finished die is $2690.00. The differ- on the selection of tool steels from our new 160 page PAGE BOOK J 
ence is represented by tool makers’ time. The steel Hand Book of Special Steels. The edition is limited an 
selected must be worthy, therefore, of such a large so. we suggest that you send for your copy at once. 


ALLEGHENY LUDLUM STEEL CORPORATION 
SS Tool Steel Division, Watervliet, N. Y. 
Without obligation. mail new 160 page “Hand Book of Special Steels.” ! 
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“This gage never, 
entering a 
falls in! 


OW would you like a cylindrical plug gage that 
finds its own way into the hole? A gage that 
never jams .. . that turns an unskilled operator into 
an expert ... that lets you use full tolerance by getting 
into even the tightest okay hole .. . that checks with 
utmost speed and accuracy, and kills all uncertainty 
in the minds of operators and inspectors? 

Too good to be true? We thought so too, at first. 
But there is such a gage. priced only fractionally 
higher than standard types, and assuring you im- 
portant savings in time, temper, and money. It’s the 
new “Pilot” Cylindrical Plug Gage — remarkably 
simple and effective. 

“Pilot” is like an ordinary gage except for its 
chamfered end, annular groove. and the land be- 
tween. This lets it enter easily, center itself. line up, 
and go on in. Photos show ease of entry even with 
only .0001” clearance. Write for complete details. 


FL 
PRATT & WHITNE) 
 DEVERTON | 
West Hartford, 


SPINDLE 
OPERATES 
INDEPENDENTLY 
OF RACK-SLEEVE 


REMOVABLE 
BEARINGS 


shock-proof! 


mechanism—kept dust- and moisture- 
proof within the indicator body itself. 


@ All shock against contact point is absorbed by a rack- 
sleeve sliding action on spindle . . . none transmitted to 
measurement mechanism. And no jar from spindle return 

movement! INDICATOR REPEATS EXACTLY. 


This construction also permits reduced gear weight, less sur- 
face contact between moving parts, and uniform gear action 
regardless of the checking speed. Less inertia . . . lower fric- 
tion ... greater sensitivity .. . decreased wear. 


Individual replaceable bearings for spindle (hardened steel, 
ground and lapped) and for the special involute-toothed pin- 
ions and gears, further cut maintenance cost. 


Address: Standard Gage Company, Inc., 80 Parker Ave., 
Poughkeepsie, N. Y. 


TANDAROD 


SUSTAINED higher accuracy and longer 
life are provided by “Standard” dial 
indicators equipped with shock-proof 
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Holo-Krome FIBRO FORGED Socket 
Screws are the results of a New and 
Superior method of manufacturing 
developed, patented and exclusively 
utilized by Holo-Krome. 


Completely Cold Forged—not only is 
the exterior of the Screw forged but 
the actual Socket, the Side Walls, the 
Head, in fact, every particle of the 
Screw (threads excepted) is Com- 
pletely Cold Forged — exclusively 
Helo-Krome. 


Chrome Nickel Alloy Steel, to our 
specifications, scientifically heat 
treated to develop the utmost in 
strength and fatigue resistance. 


The maximum physical properties are 
accurately determined by instrument 
tests in our laboratory. 


The New Lustrous Black Finish adds 
appearance value to any product. 


SOCKET HARTFORD, CONN. USA. 


After Quality, Strength and Unfailing Performance have 
been tested and proven, to "Standardize on Holo-Krome" 
is the only profitable conclusion . . . Socket Screw Users are 
Standardizing on Holo-Krome in ever increasing numbers— 
re You Try Them 


HOLO-KROME Guarantees UNFAILING PERFORMANCE 
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see fit. 


faster; easier, too. 


BOTH WITHOUT COST 


Mail the coupon today for these 
sample Bristo Socket Screws and your 
copy of Bulletin83-8V. Both are yours 
without cost or obligation. 


QUICK BRISTO FACTS 


Lock-tight socket head, — won’t split, 
shear, round out, jam or strip. Set 
tighter with less effort. No loosening 
under vibration. Take wrench without 
fembting or shidding. Designed by 
s for 


BRISTO 


SOCKET SCREWS. 


THE BRISTOL COMPANY, Mill Supply Division 
WATERBURY, CONN. 

Send me sample Bristo Socket Screws in the following sizes__ 
Also send me Bulletin 83-8V. 


Name_ 


ALL THESE ADVANTAGES! 
You will see that the fluted socket grips the wrench with a non-slipping 
hold. More force can be exerted on the turn without danger of the wrench 
slipping or the socket shearing, stripping or rounding out. A Bristo can 
be set up tighter and will stay tighter even in severest service. In assem- 
bling your products, this means less time out for resetting. Work goes 


Let Bristos show how they can help you, too, 
make faster, stronger assemblies 


Would you be willing to gamble the price of a postage 
stamp to get the facts on a new kind of socket screw that 
users say speeds up assemblies, abolishes waste motion, 
saves time, trouble and money? Then mail in that handy 
coupon below. It brings you, free, a handful of super- 
strength Bristo Socket Screws for you to try out as you 
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SMOOTHER FINISHES 
MACHINED MORE EFFICIENTLY 


A NEW GISHOLT DID THE JOB 65% CHEAPER. There are quired five machines to turn these bronze 


bushings: Two old-type lathes, two automatic 
jobs in your plant which should have the benefit of the greater pre machines, and a grinder. New, with 


i i ilt i ; this new Gisholt 1L High Production Turret 
accuracy and increased production built into every Gisholt Turret ate 
Lathe. Perhaps you need, as this manufacturer did, absolute concen- and the average unit cost has been reduced from 

24.8c to 8.5c for a daily production of 130 pieces 
tricity and a fine finish, without the necessity of grinding ina second 4.0). .seht-hour shift—an average saving of 65.7 % 
operation. Perhaps you want the increased plant capacity which a ‘or the seven different sizes! 


reduction of machining operations and times can provide. What- ' bee 
This new bulletin gives 
ever your problem, there is a new Gisholt Turret Lathe ready to you the whole story about 
‘ Gisholt High Production 
provide the solution for you. The nearest Gisholt engineer will be 


Turret Lathes. Your copy 
glad to advise you regarding your requirements. will be sent om request. 


“YOUR SMARTEST INVESTMENT TODAY—BETTER MACHINE TOOLS” 


1229 EAST WASHINGTON AVENUE, MADISON, WISCONSIN, U. S. Ag 
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CARBOLOY TOOL 
APPLICATIONS 


In These Well-Known 
Machine Tool Plants... 


AT BULLARD—A 33% average increase in machine 
capacity on more than 1000 Carboloy applications! Photo: 
Machining 0.60 carbon steel clutch rings for V.T.L. 


AT GISHOLT—tThey stepped up production one-third on 
ever 1000 jobs through the broad use of Carboloy tools! 
Photo shows one of 800 steel jobs tooled with Carboloy. 


© 


AT MONARCH -—Carboloy applications number between 
1000 and 2000 and have doubled machining output on those 
jobs! Photo: Turning S.A.E. 2350 shaft. 


Sho W AT WARNER & SWASEY—More than 2500 Carboloy 
jobs resulted in an average of 43% increase in machine 
capacity! Photo: Turning S.A.E. 4140 shaft. 

tha f Steel cutting with Carboloy Tools effects substantial 
@ @ production increases when correctly applied. 
Carboloy General Purpose Tools can be applied 
broadly on diversified machining work. 


oa Literature describing CARBOLOY COMPANY, INC. 
Carboloy applications in 
any of these plants free 11145 E. 8 MILE BLVD. DETROIT, MICHIGAN 
upon request. Chicago Cleveland Newark Pittsburgh Philadelphia Worcester, Mass. 


TANTALUM CARBIDES | 
| TITANIUM CARBIDES 
TUNGSTEN CARBIDES | 

US. BAT. OFFICE 4 
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ELECTRITE VANADIUM 
is an 18-4-3 high speed steel. 
Its high Vanadium content pro- 
duces increased hardness, pro- 


vides greater wear-resistance and 


improves cutting properties. Why not 
try an 18-4-3 steel on one of your 


most difficult machining jobs? 

Ask for our latest bulletin describing 

LATROBE ELECTRITE Vanadium 

High Speed Steel. 


2 


MAIN OFFICES and PLANT -> LATROBE- PENNSYLVANIA 


SEPTEMBER, 1940 7 


ELECTRITETATMO 


Fewer Steels 


Easier heat-treatment 


Here’s a compact set of 8 shop-proved tool 
steels that will handle 90 per cent of the jobs 
in any plant. Each steel fits a wide range of 


BETHLEHEM STEEL COMPANY — 


applications in its field. To simplify inventory 
... to standardize heat-treatment . . . write 
for information on Bethlehem’s ‘‘8-steel tool 
kit." We'll be glad to furnish you with clear, 
concise details on the properties, heat-treat- 
ment and uses of these 8 fine steels. 


JBETHLEHE 
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The rotor of an Allis-Chalmers 30,000 kw, 1500 r.p.m. 
reaction type steam turbine receiving finishing touches 
before shipment to a large public utility. 


You Can Get Maximum 


SPEED and ACCURACY 


with Barber-Colman Formed Cutters 


It is demonstrated at Allis-Chalmers Manufacturing Company, : 
Milwaukee, that Barber-Colman formed milling cutters cut with Brief Job Data 
maximum speed and accuracy. The particular job illustrated is , : 
milling the inside form of stainless steel blower spacers. Floor-to- Name of Part — Cylinder Blower Spacers for Alllis- 
floor time is 21/4 minutes and a tolerance of +0.002” —0.000” is Chalmers Steam Turbine. 

held. Tolerances on other turbine parts at this plant are held as Material — Stainless steel. 

close as +0.0005” —0.000” with Barber-Colman Formed Mill- 


Operation — Milling inside form of spacers. 
ing Cutters, 


Holding — Special fixture. | 
This is just another case where Barber-Colman Complete Cutter ee eee ; 
Service has found the answer to a difficult milling problem. On some Cutters “7 er oe High Spiral Formed Cutter; 
milling job that has caused you trouble, why not try or ae 
Barber-Colman Cutters. A trial order will give you 
positive proof. Feed — 1.500” per minute. 


Speed — 35 r.p.m. 
@ If you haven't received Barber-Colman Catalog K write for 


your copy today, giving also the name of your company. It Production Time — 2 min- 
contains 223 pages of handy information on cutters, milling, utes and 30 seconds per 
cutter sharpening, reamers, hobs, gears, and splines. piece, floor-to-floor. 


Barber-Colman Company 
iq eur Offices and Plant 213 Loomis St., Rockford, Illinois, U. S. A. 
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Hannifin hydraulic straightening presses 
equipped with the exclusive sensitive pressure 
control provide an operating cycle that allows 
remarkably fast, accurate, and easy handling 
of work. Because this new type of press con- 
trol provides a sensitive control of pressures 
exerted by the ram, in proportion to the 
amount of control lever movement, the oper- 
ator has any pressure up to full capacity 
available at his finger tips. Skillful, accurate 
handling is easier than ever before, with con- 
sequent increases in production rates and 
improvement in quality. 


press with 36 in. reach. Sroightening 
press-Mt opsration: on lowe table 


Hannifin straightening presses are avail- 
able with capacities and dimensions to suit 
individual needs; modifications in frame di- 
mensions, table design, and ram travel are 
readily made without penalty in cost or de- 
livery, due to Hannifin standardized design 
and welded frame construction. Write for 
bulletins giving specifications of many types, 
or consult Hannifin engineers for detailed 
recommendations. 


HANNIFIN MANUFACTURING COMPANY 


621-631 South Kolmar Avenue «+ Chicago, Illinois 


Detroit Representative: R. A. Bean, Hayward Building, 4829 Woodward Avenue « Telephone Columbia 4949 
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. This fast, ace he cost of 
hana erations 
4 
20-ton straightening press. > “J 
to full capacity. Release of lever aut rapid. 
10 


Let’s Face the Facts 


An Editorial 


By A. E. RYLANDER 


HE press of the land, as well as the government, has sud- 

denly become acutely conscious of the shortage of skilled 

craftsmen, especially in the metal trades. As this short- 
age becomes more apparent, we find the government in com- 
petition with private industry. “We do not want unskilled 
labor,” says government employment agents. “We have a 
surplus of unskilled workers. We want trained men, expert 
mechanics.” Indeed. and so does industry! 

Editorially, and in expression of private opinion by staff 
writers as well as by reader contributions, THE Toot EncI- 
NEER has warned of this shortage for several years past. 
Coming events casting their shadows before them, we cor- 
rectly presaged a condition which now exists, more. we 
showed cause why a shortage of skilled men was inevitable. 
That shortage is an effect of known causes, causes which have 
been carefully evaded by the press; now, we have a problem 
which can only be solved by first presenting the causes and 
then resolving them into a workable formula. 

Basically, the causes are twofold; (1) employer indiffer- 
ence to apprenticeship training, and, (2) union insistence on 
an inadequate proportion of apprentices to journeymen me- 
chanics. Both of these causes, the one negative, the other 
positive. have combined to create a state of economic and 
industrial chaos, have fostered unemployment and created 
an acute youth problem. The effect, in an approaching hour of 
national crisis, is that private industry has not the men needed 
to man the machinery of preparedness nor the government 
the skilled mechanics to service it. We are locking the barn 
door after the horse is stolen; now, we'll have to groom a new 
horse. 

As is known to the initiated, men off the street, endowed 
with average mental and physical qualities, can be quickly 
trained to operate production machinery. From these a small 
proportion will stand out after initiation into the handling 
of tools; in any vocation, leaders will show themselves. But, 
with seniority rule, the leaders cannot hold their jobs on 
merit, and so we have a floating labor population which either 
goes from plant to plant or remains idle between calls. The 
best men have become our floaters, while the inferior workers 
are the ones most steadily employed. 

The same holds true in the skilled crafts, where an outstand- 
ing mechanic is reluctant to change because quitting a job can- 
cels his seniority and change of employment puts him at the 
tail of the list. However qualified, however skilled he may 
be, he is the first man laid off because he is the last man hired. 
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That condition is comparable to peonage, a state which labor, 
skilled as unskilled, has accepted by subscribing to union 
rules of seniority. We cannot encourage the advancement of 
skilled craftsmen as long as the seniority rule prevails. 

In the case of youth, the situation is tragic. There may be 
found, in our staff files, various letters from ambitious young 
men asking help in placement for apprenticeship training. 
Where these cases are referred to employers, the latter ex- 
press helplessness in the face of union rules. “So many journey- 
men, so many apprentices; we are filled up”. Youth takes up 
vocational training in technical schools, enrolls in evening 
vocational schools, intent on economic independence. Young 
men, possessed of this preliminary training, apply for work in 
tool rooms and die shops, are lucky if they find a place in the 
production line. “Yes, I know that my training is limited, and 
that it takes years to become a skilled mechanic. But I want 
to learn, and I am willing to sacrifice to acquire the training. 
Yes, I know you need skilled men, but tell me, how is one to 
become skilled if one can’t get a job?” Vague, eh?—discon- 
nected. But you see, the employment manager can’t tell him 
that union rules proscribe his hiring; the truth would be pre- 
judicial. For that matter, the employer is enjoined by law, 
in many cases, from telling the truth to workers actually em- 
ployed. The Wagner act so enjoins him. 

Well, there we have it, sketchily outlined but on the whole 
factual. The conditions that bar the training of men, except 
on a negligible scale, have been stated. What, now, are we 
going to do about it? Obviously, we cannot build the ma- 
chinery of defense without skilled men; the bottleneck of the 
Preparedness Program is not the machine tool industry, as 
one crackpot put it, but trained men. And while the em- 
ployers may be partly at fault, as previously intimated, the 
fact is that many of the larger concerns, and most of the older 
established, have been training apprentices throughout their 
years of existence. But these cannot fill the demand; the 
graduate apprentices are needed as leaders and key men. We 
need more skilled workers, and more skilled workers we must 
have even if it means the complete revocation of the Wagner 
Act and the complete abolition ofthe unfortunate seniority rule. 
In this age of demand, the “senior” need not fear for his job, 
but he can keep a better man from helping him to hold his 
job and he can keep a young man, anxious to learn, walking 
the streets and swelling the ranks of the idle. Let these causes 
be removed, and the effect will be an immediate spurt in train- 
ing courses. The new horse stands chafing at the barrier. 
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PRODUCTION 
with 

TAPS 


When an eastern aircraft manufacturer 
needed to thread these brass barrels, 
“Gun” Taps were chosen. Why? Because 
tests proved that “Gun” Taps had the 
combined accuracy and stamina to meet 
the stringent requirements of the job. 
Cutting a 10-32 thread through this long 
barrel requires quite a tap. Special 
long shank ground thread “Gun” Taps 
were the answer. They churn through 
at the rate of 550 R.P.M. and turn out 
two finished jobs every minute. The 
average production is 6,000 parts per 


tap—with 1,000 between grinds. 


Has your plant a tough job—in brass, 
bronze, iron, steel, plastic or fiber? 
“Greenfield” engineers can help you 


lick it. Ask for suggestions. 
12 


This “Gun” Tap 
doesn’t loom up 
in the picture 
but it’s turning 
out a whale of 
a job. 


GREENFIELD TAP & DIE CORPORATION., Greenfield, Mass. 


Detroit Plant: 2102 West Fort St. Warehouses in New York, Chicago, Los Angeles and 
San Francisco. In Canada: Greenfield Tap & Die Corp. of Canada, Ltd., Galt, Ont. 


TAPS - DIES - GAGES - TWIST DRILLS - REAMERS - SCREW PLATES - PIPE TOOLS 
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For nineteen months Bert Carpenter was 
stationed in Paris as a representative of the 
National Automatic Tool Company in con- 
nection with the armament programs of the 
allied nations. And those nineteen months 
were the last in the history of the French 


Republic. 


Today safely back in America after a nerve 
racking flight to the south of France on the eve 
of the fall of Paris, the man who was the third 
national president of the American Society of 
Tool Engineers tells a vivid first hand story of 
the collapse of France and reports upon manu- 


facturing conditions in Europe. 


PON this journey I was accompa- 

nied by my wife, a Detroit girl, for- 

merly Ruth Piccard of the Tool En- 
gineering Department of Cadillac Motors. 
I went to Europe alone and after a month 
there telephoned from Paris to Detroit. 
Ruth came over at once and we were mar- 
ried in London. We made our headquar- 
ters in Paris but business frequently took 
me to England and occasionally to Hol- 
land, Belgium, and Sweden. 

Even before the actual declaration of 
war. life was far from the free, easy, con- 
tinental thing we had been led to expect. 
Yet there were many appealing aspects 
about it; there was good food and drink, 
it was possible to reach almost any sort 
of climate within a distance of five hun- 
dred miles, in Paris we enjoyed an even 
climate the year around with only rare 
freezes and a thermometer seldom over 
eighty. and perhaps most pleasant of all 
there were none of the flying insect pests 
which plague America—no flies or mos- 
quitoes to ruin a good dinner at one of 
the picturesque sidewalk cafes which 
abounded in Paris. 


SEPTEMBER, 1940 


Yet against this was the continual ten- 
sion, the feeling of impending disaster 
which was ever present. There were 
strong under-currents of communism. 
monarchism, and other isms which were 
officially abolished when war was de- 
clared but which nevertheless continued 
on in the spirit and heart of their sup- 
porters. There was a softness and definite 
lack of energy in both social and business 
life which doubtless had much to do with 
the final collapse. 

Lack of Preparedness Program 

Although France to all intents and pur- 
poses began serious re-armament when 
the situation first became grave, they did 
the same thing we seem to be doing here 
—they appropriated large sums of money 
but did not use it soon enough or well 
enough. To make matters worse they had 
little knowledge of the mass production 
technique except as it was introduced by 
American Tool Engineers, and in their 
efforts to duplicate our methods they were 
hampered by their own military and poli- 
tical restrictions. 

The skeleton organization of the Tool 
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National Automatic Tool Company 
(as told to J. A. Ashburn) 


Engineering Departments was much the 
same as that we know here; they had in 
general the same drafting and Tool Engi- 
neering systems involving blue prints, 
routing sheets, operation layouts, and 
plant layout departments. Thus far did 
their methods follow ours. It was in the 
actual work of production that the break- 
down came. We had particular difficulty 
in trying to increase the production of va- 
guns, motors, and ordnance ma- 
terials which had already been in produc- 
tion. Even though new methods were de- 
vised and new operation sheets had been 
prepared in order to utilize American ma- 
chinery and methods, and although this 
information was properly disseminated to 
the workmen, the French shopmen with 
their love of individuality found it difficult 
to abandon the ways of their fathers and 
conform to the requirements of mass pro- 
duction. When we were given a brand 
new piece of equipment to tool up, the 
entire operation sequence and tooling was 
laid down from beginning to end around 
American machinery and methods and we 
were more successful than when we at- 
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tempted to alter existing methods. 

A major difficulty resulted from the 
military necessity of decentralization of 
industry. Parts plants were spotted over 
various rural sections of France and these 
acted as feeder plants to the main motor, 
munitions, and gun assembly plants. This 
was necessary as a protection against 
air raids, but resulted in considerable 
confusion regarding the transportation of 
material and intercommunication be- 
tween plants. 

The military system itself was a definite 
interference with the manufacturing’ pro- 
gram. The draft was not selective. For 
many years every citizen had been re- 
quired to serve for one full year in the 
armed forces of the country. When war 
came they were called up without regard 
to type of work or importance of position. 
In consequence, as rapidly as unskilled 
men were trained they were likely to be 
drafted away and new untrained work- 
ers put in their place. At the very last, 
children, old men and women were oper- 
ating the machines in the factories and 
four million men under arms, lacking in 
proper equipment, were no match for 
small mechanized units. 

The French government bought the 
very best types of English, Swiss, and 
American machinery it was possible to 
buy and along toward the latter part of 
the program cost was no item. The prin- 
cipal criticism that can be made and 
which was indirectly the cause of the col- 
lapse is that they did not start their me- 
chanical preparation in time. Except for 
the difficulties mentioned in having our 
trained men called up for military service, 
things were just nicely getting under way 
from the manufacturing standpoint when 
the final collapse of the republic came. 
False Sense of Security 

This delay in getting under way with 
their preparedness program was in large 
part due to the fact that the people were 
lulled into a false sense of security be- 
hind their “Maginary” line. This line 
was impregnable from one side only and 
when the time came the Germans had 
only to break through the lowlands and 
take from behind all that the line pro- 
tected. Most of the guns could not even 
be turned around and used to protect the 
rear. 

When the great tank attack came the 
French had not a sufficient quantity of 
anti-tank guns between 21 mm, which 
were too small to be effective, and the 75 
mm, which were too heavy to be maneuv- 
erable in battle against a moving target. 
I have been told by artillery experts in 
the French army that what they lacked 
most were guns of 37 and 50 mm. calibre. 
Such guns would have been heavy enough 
to use effectively against tanks and yet 
could be quickly transported and easily 
maneuvered. 

As individual soldiers, no doubt the 
French were just as brave as any in the 
field but they did not have the right kind 
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of equipment when the crucial moment 
came. The spirit of the people when, at 
last, war was declared was one of cour- 
age, though somewhat softened by contact 
with the popular front government from 
which they never recovered. At that time 
a number of the French officers going to 
the front told me they were “damned tired 
of picking up and laying down arms every 
six months and that this time we are going 
in there and fight this thing to a finish.” 

Even after the declaration of war, and 
for many months thereafter, the people 


marish series of delays. Roads were 
jammed with the pathetic parade of re- 
fugees. They came on foot, on bicycle, 
in horse and cart, in old trucks and fliv- 
vers,—even in Rolls-Royces and Pack- 
ards. Rich and poor, honest men and 
thieves, families broken up, all fleeing to- 
gether down the crowded roads. Clothes 
and furniture and mementos from the 
Paris Exposition of 1889 filled vehicles 
and overflowed to the sides and tops of 
cars. Vehicles which had come from oc- 
cupied territory were covered with camou- 


The Carpenters on their honeymoon in France. 
In the background is the Rhine River Valley and the mountains of Germany. 


failed to fully realize the danger of their 
position. It was on May 10th that the 
Nazi drive through Holland and Belgium 
began, yet as late as April Parisians felt 
so secure that in that month we joined an 
exclusive golf club north of Paris at 
which we were only able to play three 
times. The course then had eighteen 
holes, but since it was just across the road 
from a large airfield it seems more likely 
that it has a hundred and eighteen now. 
And it might be added that the worst 
duffer could make any of them in “one”. 
We Leave Paris 

We saw very little military action when 
at last we left Paris, except, of course, the 
continual air raids, and even after the fall 
of Paris we did not think it certain or even 
likely that France would fall without a 
long and bitter struggle. We were sure 
that the scattered defense forces would 
be rallied on a lew line at the Loire river. 
We were merely transferring headquar- 
ters from Paris to Tarbes. 

From a civilian standpoint the worst 
things about living in Europe during the 
war were the blackouts and the air raids. 
These were especially terrible during the 
last few months. When at last we left 
Paris on May 24th just one jump ahead 
of the Germans we encountered a night- 


flaged devices of various kinds, the most 
successful, probably, fresh green branches 
of trees. I talked with any number of re- 
fugees who frequently had to leave their 
vehicles in the road and scuttle for cover 
in ditches and under trees during air at- 
tacks. We saw many cars and trucks that 
had been hit by machine guns and bomb 
splinters. 

About a hundred and twenty miles 
south of Paris, at the town of Nevers, we 
were delayed for ten days by car trouble. 
During this time we had about a dozen 
air raids. We had as many as three in 
one day and it was a daily occurrence to 
hear machine guns and anti-aircraft fire 
and bomb explosions. However, nothing 
dropped any closer than two miles from 
where we were staying. At that time 
gasoline cost 80c a gallon and you had to 
have a special government permit to pur- 
chase it. 

As I said when we first reached Tarbes 
we felt, as did everyone else, that the 
war would be long and drawn out. Ac- 
cordingly we made plans to make this our 
headquarters, but things moved with such 
stunning rapidity that on June 10th we 
left Tarbes and went to Bordeaux to ar- 
range final details for the trip home. We 
left there about the middle of June think- 
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ing that our passports and visas were in 
order, but upon reaching the border we 
were informed that we would need a spe- 
cial sortie visa in order to leave France. 
This we were told had to be signed by the 
prefect of police in Paris. Apparently it 
mattered little to the French border police 
that Paris was in enemy hands. The 
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about two hundred other Americans by 
the American Vice Consul in Bordeaux, 
—Mr. Taylor. 
Useless Petty Restrictions 

It is hard to describe the confusion of 
those few weeks in and around Bordeaux. 
People of every nationality were seeking 
some means of coming to America, or at 


A happy outing for a group of Hispano-Suiza Tool Engineers before the war. Later one entered 
the submarine service, others were in the army or became refugees at the last. 


border officials wanted us to surrender 
our passports until this visa was received 
from Paris. This we refused to do and 
returned to Bordeaux. We found later 
that a great many American citizens lost 
their passports in this way and it was 
necessary for the Vice Consul to re-issue 
temporary ones. 

When we returned to Bordeaux we 
found the town crowded by a million 
people, although the normal population 
would be about a quarter of a million. 
It was necessary for us to go thirty miles 
down the Gironde river to the little town 
of Largonne before we could find rooms. 
These were in a small hotel part of the 
time and in a French dressmaker’s house 
part of the time. 

Although there was no actual food 
shortage we did have to live on a peculiar 
sort of bread for two or three days at one 
time. The customary wartime regulations 
were in effect and there were three meat- 
less days a week and alcoholic liquors 
were permitted only every other day. 
Pastry, butter, sugar, and coffee were also 
rationed. 

We waited eighteen days while trying 
to straighten out the red tape that pre- 
vented our leaving the country. Our sortie 
visa was finally arranged for along with 


least of getting out of France into Spain 
or Portugal. The delay and inactivity 
were agonizing. We had about six differ- 
ent kinds of papers to keep in order, all 
of which had to be continually examined 
by various groups of officials in a speci- 
fied order, each group being powerless to 
act until the preceding group had done its 
bit. This type of petty tinkering with lit- 
tle things and letting big things go must 
have had a large share in bringing about 
the final collapse of the French Republic. 
I do not wish to be unreasonably critical 
of the French people, and I admire the 
courage they evidenced throughout this 
crisis, but it must be admitted that they 
brought a lot of their trouble upon them- 
selves, mostly by political and military in- 
terference with the normal manner of liv- 
ing. 

When at last we secured our sortie visas 
we rushed down to the border at Hendaye 
only to find it closed again. This was our 
third attempt to get across the border. 
After some time it was opened briefly for 
the passage of citizens of non-belligerent 
countries and we were permitted to walk 
across the border into Spain. At that time 
no vehicles were allowed to cross and we 
were forced to abandon our car. 

We had been anticipating trouble with 


Spanish and Portugese authorities, but 
little was encountered. These visas were 
ready more than three weeks before they 
were needed. After getting out of France 
we had to wait two days in Spain before 
we could secure train accommodations to 
Lisbon, and then a normal twelve hour 
trip required thirty-four hours. There 
was one last long delay in Lisbon waiting 
for the United States Liner Manhattan. 

We were then a distance from Paris 
that in this country would have been no 
more than a two day drive. But it was 
thirty-two days after leaving that besieged 
city that we embarked for home. 

There were large numbers of very 
strange looking citizens on the boat in 
possession of American passports, and we 
were reminded of the Americans who lost 
their passports at the border. When we 
arrived in New York all passports were 
collected and we were told that a strict 
investigation was to be made of all irreg- 
ularities. 

Blitzkrieg in Action 

From the statements of eye witnesses 
who remained in the conquered territory 
after invasion we got quite a bit of first- 


‘hand information about the blitzkrieg in 


action. It is almost impossible to imagine 
the speed and efficiency with which the 
Nazis operate. A small group of them 
come into a town, confiscate all the arms, 
block all roads, and prevent people from 
gathering in groups. In this way a small 
group of armed soldiers can completely 
control a tremendous civilian population. 
A man is absolutely helpless if he isn’t 
armed, can’t go anywhere, and can’t talk 
to anyone. When history finally tells us 
of the small number of Nazi soldiers that 
caused the collapse of France it will be 
amazing. 

After the armistice was signed, the first 
edict to the French people from Hitler 
was, “Stay on your jobs, no matter what 
you are doing, keep doing it.” There 
were apparently no civilian atrocities or 
pillaging of homes such as so frequently 
constitute the postlude of invasion. There 
did, however, appear to be a systematic 
confiscation of machinery, clothes, food, 
and other valuable materials whenever 
they could be conveniently sent back to 
Germany. It seems reasonable to suppose 
that much of the American machinery 
which France bought in recent months is 
now in Nazi hands. 

Lesson for America 

The purpose in making these remarks 
is not to amuse, entertain, or thrill you, 
but to bring home to our own citizens and 
engineers the deplorable conditions under 
which the civilian population must exist 
in a war ridden country. I am not going 
to take the extreme alarmist view which 
anticipates an attack upon the eastern 
coast of America, but you can be sure that 
these dictators are all alike and whatever 
one wants to do, the other will support 
him in it. 

We must prepare a defense force the 
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like of which the world has never seen. 
None of us like the idea of forced con- 
scription but we must have trained men, 
arms, munitions, machinery. It would be 
much better if we could have a volunteer 
army of highly paid men rather than un- 
willing conscripts. The war of today is 
apparently won by the highly skilled pro- 
fessional soldier who may be worthless in 
dress parades but is an expert technician 
who understands the problems of mechan- 
ized warfare. 


The cost of such an army is unimport- 
ant. The world in which we live is not 
the world of 1939 or even the world of 
April, 1940. It has changed completely 
and rapidly and we must change with it 
if we would survive. 


Money is worthless in a crisis. When 
we crossed the border into Spain we were 
able to change francs into a correspond- 
ing number of pesetas, about forty-four 
of which were worth a dollar as far 
as purchasing power was concerned. That 
day there was no restriction on the 
amount of money you could change at 
the border. The next day people were 
only allowed to cash a thousand francs 
each and by nightfall that had been cut 
to five hundred. There were millionaires 
who got on the train with us at the border 
who were penniless when they arrived in 
Lisbon. During that period the value of 


a thousand francs dropped from twenty 
eight dollars to forty cents. 

When we got to Lisbon we had four 
kinds of money. We had French francs, 
an American Express Company letter of 
credit drawn on the Paris office, an Amer- 
ican Express check and some American 
cash in bank notes. The French francs 
were practically worthless and even the 
American steamship line would not honor 
our letter of credit for passage money 
back home. If it hadn’t been for the 
American bank notes we smuggled out of 
France we might still be in Lisbon seek- 
ing a way home. 


Three Spheres of Influence 


I am a pacifist at heart and I think like 
any democratic citizen, but we cannot 
tolerate in this country the apathetic type 
of thinking which caused the collapse of 
France and put England in its present 
difficult situation. The next time you hear 
someone raving about the cost of pre- 
paredness ask him what our wealth would 
be worth if anything should happen to 
the British navy and we were forced to 
fight a long war or accept a partial com- 
promise or possibly defeat. 

Should it happen that the battle for 
England results in a Nazi victory you will 
see Europe divided into three spheres of 
influence. There will be a Nazi area com- 
prising central Europe, Poland, the coun- 


tries already conquered and possibly the 
British Isles. You will see a Mediter- 
ranean or fascist group dominated by 
Italy, comprising southern France, Spain, 
Italy, and some of the Balkan states. Last 
there will be the Slav or Russian group 
comprising the rest of the Balkans, Rus- 
sia, the Baltic states and possibly the 
Scandinavian states. We must realize the 
consequences of both possible military 
and economic cooperation on the part of 
these groups. 

France and England knew years ago 
just what sort of tanks, what sort of 
planes, what sort of arms, what sort of 
armor would be most effective in the field. 
Sending a foot soldier out to meet a tank 
is like pitting a naked child against an 
armored beast. If you use more foot sol- 
diers you don’t destroy the tank you 
merely multiply the sacrifice. 

We must cease striving for perfection 
in our designs and get into production 
upon equipment we know to be reason- 
ably effective. Our researchers can con- 
tinue striving for improvement but we 
must stop constantly delaying production 
to alter designs every time a bomb is 
dropped in Europe. 

Above all we must recognize the task 
that lies ahead and settle down to do it 
for ourselves rather than expecting and 
hoping that someone else will do it for us. 


The Carpenters after their return to the United States from their hazardous trip through war-ridden 
Europe. They paused in the act of unpacking their suitcases in order that “The Tool Engineer” 
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photographer might get this picture. 
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A giant press stamps metal tops in a single stroke. 


INCE tooling, in spite of the latitude 
it provides for self expression and in- 
genuity among Tool Engineers, is 

largely controlled by the nature of the 
product. ihe price at which the product 
must be sold, the quantities in which it 
is made and the rate at which these quan- 
tities are to be produced, jt might be well 
for us to look at the motar car with some 


of these characteristics fn thind as a pre-- 


lude to our subject. 

While I may be biased, I believe that 
in spite of the fact that the modern motor 
car contains an example of the products 
of practically every known science, profes- 
sion, craft, trade. process and material, 


it provides one of the greatest dollar for 
dollar values procurable. 

This value, to my way of thinking, can- 
not be accounted for in volume alone or 
in any one of the hundred and one fac- 
tors which enter into its design, manufac- 
ture and distribution. If there is any one 
secret, it probably lies in a planned yearly 
program of progressive manufacture and 
the highly developed coordination and 
timing of the facilities and processes re- 
quired to carry out the yearly production 
program as planned. While I imagine 
that careful planning of production pays 
big dividends in any line of manufacture, 
it becomes a vital necessity to us in the 


automobile business—in fact, the very 
foundation of our entire manufacturing 
philosophy. 


InventoryStorage—a Problem 


We need only to think of the size and 
weight of the motor car, of the units from 
which it is assembled and the materials 
from which they are made to appreciate 
what our inventory storage problem would 
be if our plans were not soundly made 
and, once made, were not religiously car- 
ried out in every detail. To give you a 
picture of this situation, we estimate that 
if the entire floor space now occupied by 
the Chevrolet Motor Company were to be 
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Tooling for New Models 


By 
RALPH L. LEE 


General Motors Corporation 


devoted to the storage of finished motor 
cars it would store only fourteen days’ 
production at normal schedules. 

And this inventory problem, by the 
way, does not begin and end with our 
operations—it backs up to our suppliers 
of materials and extends on down into the 
domain of our dealers, to say nothing of 
the transportation channels through 
which these tremendous quantities of ma- 
terials and products flow. In view of this 
situation we need little imagination to 
picture what jams in the main channels 
of production or bottle necks in the tribu- 
taries which feed them can do to our busi- 
ness and all who depend upon it. 

So I think we can truthfully say that 
the one outstanding characteristic of our 
industry is the vital necessity of a meti- 
culously planned and timed progressive 
flow of uninterrupted manufacture and 
distribution, starting from the mines 
themselves and continuing down through 
the entire process to the very garage door 
of the ultimate consumer. In other words, 
each year’s production becomes a separ- 
ate and distinct link in the chain of our 
business, with each new link forged and 
ready to be attached as the end of the 
old one comes up; and since time is re- 
quired in the forging, our research, prod- 
uct, tool and process engineers spend 
most of their time working in their imag- 
inations on the links to come. 


Annual Changes 


The principal reason for our business 
assuming the form of a chain instead of 
a continuous cable is due primarily to the 
seasonal motor buying habit acquired hy 
the public. Granting differences of opin- 
ion as to the basic need or wisdom for 
such changes, the American public ex- 
pects each year something new in a line 
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—in the Automobile Industry 


No industry finds its annual "program" so 
important, no industry provides so fertile a field 
for the Tool Engineer as does the automobile 
industry. Here is an inside account of what is 
encountered as the new cars take form. 


of cars from which to choose. And while 
seasonal changes in product are not pe- 
culiar to the automobile industry, by any 
means, I believe that regular yearly 
model changes are peculiar to the manu- 
facture of mechanical equipment as 
large, complicated and costly as the mo- 
tor car. If the motor car, as a piece of 
machinery, were bolted to the floor in the 
basement and its use shielded from pub- 
lic view, then I doubt very much whether 
yearly model changes would be in order, 
but since the motor car is worn by its 
users like a suit of clothes as he struts 
on wheels before his fellow creatures, 


then, like wearing apparel, the motor car 
is subject to style and the periodic need 
for change. 

So, with an annual model change as a 
fact, with a scheduled flow of uninter- 
rupted and progressive production as a 
command, with tremendous production 
scheduled, involving as it does probably 
the greatest tonnage and variety of costly 
materials required for any product, a 
great aggregation of machine tool equip- 
ment, plants and facilities, and with some 
two hundred thousand factory employees 
plus tens of thousands of sales and service 
people, to say nothing of the vast army 
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required to supply materials and all the 
others who are dependent upon an unin- 
terrupted flow of production—our prod- 
uct and Tool Engineers, and production 
people face one of the most challenging 
and comprehensive jobs of planning in 
industry today. 


The "Program" 


Each year, General Motors Tool Engi- 
neers are up to their necks in the tool 
planning program for a product that will 
not go into production until some twelve 
months later. And as a general rule, the 
design for next year’s product is pretty 
well erystallized when this year’s model 
is introduced. This means that a new 
model at the time of its public introduc- 
tion is an old, old story to our product 
engineers for they are cleaning up the job 
on the next season’s models and starting 
work on the products scheduled two years 
ahead. 

The need for planning so far ahead of 
production becomes quite obvious when 
we consider the wide variety of compli- 
cated units which go to make up the final 
assembly of the motor car. With the due 
date set for the start of production and 
the vital necessity for this production 
flowing uninterruptedly, once it starts, it 
becomes perfectly obvious why we can- 
not gamble in our tooling program with 
untried, unproven or speculative proc- 
esses and tools. There must be a sizeable 
safety margin or degree of functional 
surety in all our tool planning. This need 
becomes quite evident when we consider 
that the failure of one comparatively 
minor tool or process can become the bot- 
tle neck for an entire production division. 

Now in my emphasis of the need for 
sure fire tool planning and building you 
may get the impression that our plans 


never back fire on us. Well, they occa- 
sionally do and, frankly, I can’t picture 
a more realistic or fiery Hell than that in 
which we find ourselves when tools and 
equipment fail in spite of all of our plan- 
ning. 


Experimental "Production" 


In fact, it is the memory of such experi- 
ences that drives us to our present con- 
servatism. At first thought, such a con- 
servatism might be looked upon as a bar- 
rier to progress. However, the progres- 
siveness of the automotive industry, when 
it comes to tools and processes, belies 
this and suggests another possible pecu- 
liarity of our business. While we cannot 
afford to experiment with scheduled pro- 
duction, we do want the advantage of 
every worthwhile improvement in process, 
tools, equipment or material, so to protect 
production flow we must carry on our 
production experiments off to one side 
where they cannot interfere with regular 
production. 

One of the best examples of an experi- 
mental tool and production project might 
be the one-piece turret top now popular 
throughout the entire industry. Forget- 
ting for a moment that the one-piece top 
went into production with an entirely new 
body and in radical departure from the 
composite wood and steel bodies of the 
past, contemplation of this particular 
model change brought out the fact that 
presses suitable and of a size needed for 
blanking and forming tops did not exist. 
So, before experimental tooling could be 
carried on, you might say that experi- 
mental presses had to be built. This, in it- 
self, was quite a contract. Next, sheets 
large enough for tops necessitated devel- 
opment work and new equipment on the 
part of the steel mills. Then we found 


that the dies of the size needed could not 
be handled with the machine tool equip- 
ment in our tool rooms, so this necessi- 
tated development work on the part of 
machine tool manufacturers. So we can 
say that tooling up for experimental tool- 
ing. prior to tooling for production backed 
up into the plants of our suppliers. 

After the new machine tools had been 
designed, built and delivered, our dies 
designed and built, sheets available from 
our friends in the steel industry and 
presses designed, built and delivered, we 
had lots of fun for quite some time try- 
ing to form one-piece automobile tops. 
In fact, over six months were required 
before tops were produced and the opera- 
tions through which they were produced 
suited us to a point where we were willing 
to include them in our plans for regular 
production. 

However, in spite of all this prelimin- 
ary caution, the new top went into pro- 
duction for one line of bodies only—in 
fact, during the one season of producing 
this one line of bodies, we learned plenty 
—so much that we were not willing to 
include the one-piece turret top in all of 
our products until the next season. Now 
while such drastic changes in tools called 
for by the turret top and the all metal 
body do not occur every year, the story 
I have told will, I believe, give you an idea 
of the cautious way in which we must ap- 
proach radical departures from tried and 
proven tool and production practices. 

The cost of stoppages in scheduled pro- 
duction through the failure of tools or 
processes to function as planned can be 
so great to the entire organization that we 
cannot afford to judge the merits of a pro- 
posed tool, process or machine solely on 
the basis of the detail economy or im- 
provement it promises. 


Hazards of Special Machines 

Stated another way: the volume of our 
production is large enough to make even 
a one-piece-per-unit detail a candidate, at 
least, for automatic special machine pro- 
duction. And I must say that having an 
almost irresistible inclination to invent 
and being addicted to complicated me- 
chanical movements, I just itch to design 
automatic machines for many of the de- 
tail operations I see in my travels through 
our plants, now being carried on with con- 
ventional machine tools. 

However, I know that we have learned 
from sad experience that, regardless of 
the detailed advantage promised through 
special purpose machines, the hazard of 
having our entire production dependent 
upon one special purpose machine requir- 
ing, let us say, one year to build and. 
when built, the only one of its kind in 
existence, is so great that we are com- 
pelled to move in this direction with con- 
siderable caution. 

While this situation may cramp the 
style of the mechanical geniuses among 
our tool people, it does keep the old pro- 
duction wheels turning over. So, from 
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the standpoint of tooling for new models 
in General Motors, we lean toward stand- 
ard tool machine equipment whenever 
possible and try to have as good a time as 
possible expressing our mechanical in- 
genuity and genius through the design of 
tools for standard and conventional ma- 
chine tool equipment. 

I need not tell you, who are so well 
versed and experienced in the field of 
tools, that a highly organized, coordinated 
and progressive production such as ours 
would be economically impossible with- 
out interchangeability of parts having 
been developed to a high degree. With a 
steadily moving assembly line and a sys- 
tem of synchronized flows of parts and 
materials geared in and feeding that line, 
we need little imagination to picture what 
a few bum fits could do to production. So 
accuracy becomes the law for all who 
have to do with the design of our prod- 
ucts, tooling for them and their produc- 
tion. In fact, we have learned that quality 
must precede quantity and economy. 


Before the "Tool Engineer" 


In all humility, I don’t believe there 
are many who appreciate this more than 
I do, for I spent over five years, many years 
ago, with a surface plate, index head, ver- 


Setting new production 
records in 1939, the total 
production of the Automobile 
Industry for the past 40 
years topped 79 million with 
average replacements now 
at 2,388,000 vehicles annu- 
ally. 


nier height gauges, indicator, “mics,” cal- 
lipers and scales measuring parts and 
subassemblies of cash registers, making 
sketches and then assembling them all to- 
gether on paper in layouts. 

Prior to this time, we built our tools 
and carried on our production without a 
drawing or blue print in the place. Need- 
less to say that our tool makers would oc- 
casionally, when something slipped, do a 
little bending or stretching on a model 
if it failed to exactly fit a finished die, jig 
or gauge. With this going on throughout 
the years, our models drifted consider- 
ably from their originals and this drift ex- 
plains why our assemblers were equipped 
with reamers, peening hammers, lapping 
wheels, files, bending bars, and special 
hand tools of every sort; in fact, if I re- 
member correctly, it took from two to 
three years’ apprenticeship to make an 
assembler. 

As I helped in the change from models 
to prints and the establishment of manu- 
facturing standards and limits, I can ap- 
preciate the remarkable progress we have 
made toward the precision quality and 
quantity production so essential to us in 
our business today. So tooling for new 
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models requires a thorough knowledge of 
the standards we have developed through- 
out the years and a profound respect for 
accuracy. 

Since styling, as I mentioned before, is 
one of the principal reasons for annual 
model change, it might be interesting for 
you to hear how and when our Tool En- 
gineers get in on the design of new bodies. 


Unlike other apparatus as mechanical 
as the motor car, artists start the new de- 
sign ball rolling, with sculptors immedi- 
ately following in their wake. In view of 
the fact that artists and sculptors can do 
things on paper and with clay that might 
be quite difficult to mimic in sheet metal 
on a production basis, our Tool Engi- 
neers, of a necessity, must get into the 
creative picture at an early date and work 
hand in hand with the artists, forming a 
strange combination, if there ever was 
one. One glance at the sheet metal work 
on a modern motor car is proof enough 
that these strange partners have been 
working together and that the gap be- 
tween what sculptors do with clay and the 
modern tool maker can do with sheet me- 
tal is narrowing at a surprising rate. Ten 
years ago such shapes would have been in- 
inconceivable to even the best in the tool 
making craft, and I might add that our 
metallurgists and the steel industry have 
played a most important part in this as- 
tounding progress. 

To begin with, our body design artists 
first sketch up in realistic perspective 
their ideas and the accumulated ideas of 
the car divisions into candidates for the 
coming election. These candidate designs 
are then viewed from a style standpoint by 
those most importantly affected by style. 
Then to keep the stylists from going hay- 
wire, the Tool Engineers and production 
men who at times, by the way, are accused 
of having none too much art in their souls. 
are called in to take a crack at works of 
art. Designs which survive this treatment 
are then boiled down and choices are 
made. 

Full sized models of wood, chicken 
wire and clay are then developed. In the 
process of development, as problems of 
construction arise, our Tool Engineers 
and production men take an increasingly 
important part, and I might add that the 
artists make increasingly frequent con- 
cessions to the shop as time goes on. 
Finally, then, and as a result of many con- 
ferences and discussions which, by the 
way, at times become quite heated, the 
body designs crystallize, drawings are 
made, parts lists are compiled and the 
real fun for our tool people in the body 
division begins in earnest. So you can see 
from all this that part of the tooling for 
new models begins with the original de- 
sign of a new product—two years before 
the date of scheduled production. 

Even though I were qualified, time will 
not permit us to even enumerate the many 
items involved in the tooling up for new 
model engines, carburetors, air cleaners, 


A sculptor working on a full-sized body model. 


fuel pumps, transmissions, radiators, elec- 
trical systems, head lights and the many 
other units which go to make up a new 
model motor car, for our production is in 
sufficient volume to permit a high degree 
of specialization in the tooling and manu- 
facture of most of these units. In fact. 
the specialization provided affords groups 
and individuals the opportunity of con- 
centrating all their skill and experience 
within comparatively narrow fields which, 
in my opinion, has been a most important 
factor in making the motor car the out- 
standing value it is today. 


However, as important as specializa- 
tion has been toward this end, I really 
believe that the organization and coordi- 
nation techniques we have developed for 
directing the efforts of the many special- 
ists required is of even greater import- 
ance and, particularly so, in the light of 
the timing so essential in meeting the 
schedules and dead-lines imposed upon 
us by the annual model change. 

So. in conclusion, I would say that tool- 
ing for new models involves not only spe- 
cialized mechanical knowledge and skill 
but a specialized knowledge and skill in 
the technique of working for, with and 
through all of the other people in the or- 
ganization who must cooperate if new 
models are to go into production on sche- 
dule and come out of production on sche- 
dule. with the quality and economy ne- 
cessary to the outstanding values the prod- 
ucts must provide. 
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Thread Inspection Equipment 

Top: Electrolimit Lead Tester 

Center Left: Three-flute Tap Comparator 
Center Right: Jones & Lamson Comparator 
Bottom: Multiple Flute Tap Comparator 


ITH the publication early this 

year of Standard B5.4, cut and 

ground thread taps entered the 
field of the ASA standards. This is the 
logical culmination of nearly thirty years 
of one of the most interesting develop- 
ments in small tool history. As far back 
as 1910, the tap and die manufacturers 
realized that their product was anything 
but interchangeable. A number of manu- 
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Tap manufacturers, probably more than others, 
have been obliged to change more often and 
rapidly to keep up with modern conditions. 


facturers were furnishing the so-called 
“V”" thread taps as a regular procedure 
and no two were working to the same 
pitch diameter figures. A great many 
sizes would be listed by one producer 
which were not shown in his competitors’ 
catalogs. Briefly stated, each tap maker 
was a law unto himself although there 
was some uniformity as to styles of taps 
offered the trade. 

One of the early investigations was for 
each manufacturer to send in fifty hand 
taps each of about twenty different sizes 
taken at random from his stock. These 
were carefully measured for lead error 
and a comparative table set up from 
which the first agreed upon lead error 
tolerance was adopted. This result was 
not finally accomplished until 1923 and 
in the meantime the work had attracted 
sufficient interest to warrant the publica- 
tion of the first Standard Catalog for 
Taps and Dies in 1914. This Standard 
Catalog was subscribed to by most of the 
leading tap manufacturers and its in- 
auguration abolished hundreds of over- 
size taps such as the 32nd oversize and 
64th oversize tools which in those days 
were known as the “rough iron” sizes. 

Among the pioneers in this standard- 
ization work were such men as Francis G. 
Echols, F. O. Wells, Frank Smith, Mr. 
Snow and Mr. Carpenter. Working with 
the facilities then at their disposal and 
dealing entirely with cut thread taps. 


they succeeded in bringing a certain 
amount of order out of chaos and the re- 
sult of their early efforts can still be 
traced in a great many of today’s stand- 
ards. 

A standing committee was appointed to 
carry on this work and year by year this 
master catalog was amended and revised 
so that by the time the ASA appointed 
Technical Committee No. 12, a workable 
foundation was laid upon which the pres- 
ent publication is based. 

Changes— Inevitable 

Probably no industry has been obliged — 
to change more often and more rapidly 
to keep up with modern conditions than 
the tap manufacturers. The advent of the 
National Screw Thread Commission, the 
introduction of ground thread taps, the 
rapid adoption of numerous alloys and 
increasingly wide use of gages and gag- 
ing equipment, have made almost annual 
changes imperative and the taps put out 
today bear very little resemblance to the 
tools of a generation ago. 

Keeping pace with this development, 
we find the manufacturers of thread in- 
spection equipment have brought their 
product to a state of perfection where 
minute errors are easily detected. Thread 
comparators and lead testing devices, 
representative cuts of which are shown in 
Figure 1, play an important part in keep- 
ing the tools in line with modern day re- 
quirements. 
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@ In the shops of the Deming Co., 


Salem, Ohio, one of the country’s 

oldest pump manufacturers, this job, 

a bronze internal bearing housing, The job, including threading, is now 

was formerly produced ontwoturret done on one machine, a No. 3 Uni- 

lathes requiring 4.8 minutes per versal Warner and Swasey. New 

piece, without threading the large time—2.8 minutes per piece, com- 

diameter. pared to 4.8 minutes formerly 
Warner and Swasey engineers . ‘equired, with 1% hours saved in 

suggested using the new Adjustable _ set-up time. 

Single Turning Head, with a special Why not find out what these new 


chaser and lead screw arrangement. tools will save you? Write! 
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A heavy percentage of the taps sold 
today are the hand taps, and while these 
were designed primarily for hand use, 
yet modern manufacturing methods have 
adapted the tapping equipment so that 
they are employed in multiple spindle 
tapping machines and the necessity of 
accurate standardization will be appar- 
ent by reference to Figure 2 which shows 
nearly forty hand taps operating in a 
special fixture at the same time. The 
necessity for maintaining size and uni- 
formity will be apparent. Even though 
carefully worked out standards have been 


Figure 3.—Showing some of the varieties of 
taps which manufacturers are called upon to 
furnish. Special taps still constitute about 60%, 
of the tap makers’ business. 


established, special taps still constitute 
about sixty percent of the trade’s require- 
ments and Figure 3 shows some of the 
varieties which manufacturers are called 
upon to furnish. 


Meeting Conditions 

With the publication of the various 
classes of fit set up by the National Screw 
Thread Commission, tap makers were im- 
mediately called upon to make tools 
which would produce the class of fit 
adopted by individual customers but ow- 
ing to the large number of variables 
which enter into the tapping processes, 
the tap makers have never been able to 
guarantee the size of the fit, particularly 
in the smaller diameters and finer pitches. 
This condition has been generally recog- 
nized and one of the subcommittees of the 
ASA are now working on this problem 
with a view to establishing tolerances 
which the average user can reasonably 
expect to obtain with taps now on the 
market. 

Manufacturers of commercial nuts who 
have thousands of machines using the so- 
called bent shank tap have had a diffi- 
cult problem in producing correct size 
nuts economically as there is bound to 
be a considerable variation due to this 
long established method of tapping. This 
method consists of revolving a bent tap 
in a specially designed chuck, allowing 
the nuts to continuously ride up the 
shank, around the bend and fall off into 
the hopper. This is illustrated in Figure 
4 and it can be readily appreciated that 
the variables here introduced make ex- 
tremely fine accuracy most difficult to 
obtain even with the best taps available. 


n example of 
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Figure 2.—Showing © 


hand to 
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multiple spindle 
calls for accurate $' 


This new ASA standard contains com- 
prehensive nomenclature and over forty 
pages of text and descriptive matter and 
yet there is not much question but what 
the next ten years will see still further 
refinements and changes brought about 
which will doubtless require a compre- 
hensive revision. 

In closing, the writer would like to ex- 
press his deep obligation to the members 
of the Tap and Die Division of the Metal 
Cutting Tool Institute who have contri- 
buted generously of their time and ex- 
perience to make this program a success. 


and 


Figure 4.—Tapping commercial 
maintaining accuracy is a problem not easily 
solved because of the unusual bent tap re- 
volved in a specially designed chuck—de- 
scribed by the author. 
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YES or NO... NOT MAYBE 
when you check with 
Starrett Indicators 


The wide choice of models, types and dial 
calibrations available lets you pick the 
right Starrett Dial Indicator for any pro- 
duction measuring, testing or comparing 
operation. Fast, sensitive actions; big, easy- 
reading dials insure speed with accuracy. 
Also a large selection of LAST WORD 
Indicator models. 


Get After Metal Cutting 
with the 
RIGHT Starrett Hacksaw 


Misfit hacksaw blades waste valuable time 
— tie up useful men and machines. End this 
loss the simple, effective way — select the 
correct hacksaw blades for your kind of 
metal cutting from the complete Starrett 
line. Your choice of Tungsten Alloy, High 
Speed Steel or S-M Molybdenum in ail 
standard machine or hand frame sizes. 


AVAILABLE THROUGH ALL 


Save PLANER and SHAPER Time 
with this. 
STARRETT Precision Gage 


Make every first cut “on the nose’”’ by set- 
ting planer or shaper tools with a Starrett 
No. 599 Shaper Gage. Used with a microm- 
eter or caliper, it will gage with accuracy 
within its range of 1/4 to 614 inches. Align- 
ment and parallelism of ends, sides and 
work contacts held to close limits. Use of 
angular slide ways eliminates lateral play. 
Note handy level. 


Don’t Make Special Tools 
Before Checking 
STARRETT CATALOG 


Time and expense required to make special 
tools can often be saved by using the stand- 
ard blocks, clamps, gages and other tools 
shown in Starrett Catalog No. 26- T. Write 
for a free copy and look them over. 


THE L. S. STARRETT CO. 
ATHOL - MASSACHUSETTS - U-S-A- 
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THE WORM TURNS 


OST of us have grown accustomed 

to recognizing the existence of 

sharp and complete reversals in 
our scheme of living. Love and hate share 
of the same bed and it is not uncommon 
that a man and woman will hate each 
other so much that they fall in love. The 
difference between genius and insanity is 
often a mere snap of the fingers. Such 
are what might be called natural but 
paradoxical reversals. 

Man, however, is rather adept at manu- 
facturing some of his own. The Nazis and 
the Soviets after calling each other all 
kinds of dirty names for years suddenly 
kissed and made up, at least apparently 
so. 

We have in our own profession of Tool 
Engineering a similar and sizeable re- 
versal. As late as last March at the 
A.S.T.E. Annual Meeting in New York 
City, Prof. John Younger, Chairman of 
the Fact Finding Committee delivered his 
third and final report on the work of that 
committee and showed conclusively that 
machines do not and have not caused un- 
employment except only of a very tem- 
porary character. Sixty days later we find 
ourselves out of the dog house and set 
up on a pedestal. We, Tool Engineers, 
who in the minds of many of our 
economists, politicians, and clergy were 
the ruthless creators of unemployment, 
have now certainly become the prospec- 
tive saviours of the nation. 

No thinking person today can question 
for a moment the necessity of Tool Engi- 
neers, of machine tools, of machinists and 
tool makers, and the indispensably vital 
part that they play in the role of national 
defense. For that matter no sound think- 
ing person would ever question the im- 
portance of the Tool Engineer and of the 
machine as an indispensable means to 
economic progress during peace time. At 
the moment we might be called war 
babies, yet it seems to the writer that 
out of all this might come some good for 
the profession. 


Tool Engineer Key Man 
of Defense 


I believe that more people today know 
more about the existence of and the im- 
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portance of machine tools and men ¢a- 
pable of operating and applying them 
than ever before. With understanding 
should come sound thinking and, pro- 
vided crack pots don’t spoil it, the Tool 
Engineers should, as a result of all this 
attention, move a few notches higher in 
social and professional status and in pub- 
lic opinion. 

Judging from some recent displays of 
blissful ignorance on the part of the 
people that, in order to hold public office, 


No thinking person can 
question the importance of 
The Tool Engineer today. 
The only question is one of 
how he can be of the most 
help. 


should know something more than merely 
how to get votes, I believe there is certain- 
ly a great need for considerable educa- 
tion in many ways so that such questions 
as “What is Manganese?” “Is that 
chrome or ore” or “Is rubber a strategic 
war material?” might not have to be 
asked quite so often and answered by al- 
ready overworked defense authorities. 

After eight long years of condemna- 
tion of not only Tool Engineers and ma- 
chines, but the manufacturing industry as 
a whole, we suddenly find our government 
wholly desirous of doing something about 
getting prepared. I hope and pray daily 
that we manage to get some real execu- 
tives and engineers in authoritative posi- 
tions to handle the job before it is too 
late. In the meantime the politicians can 
use their particular talent to advantage in 
making speeches and stirring up patriotic 
sentiment and last but not least keeping 
out of the way of the men who have work 
to do. 


If we as Americans come through this 
thing with a whole skin, there are reasons 
to believe that there will ensue a reign of 
understanding wherein government un- 
derstands business and business under- 
stands government, wherein college presi- 
dents, preachers and politicians under- 
stand and respect engineers, scientists 
and technicians and the latter in turn un- 
derstands and respect the former. 

Americans have a tremendous responsi- 
bility in the world today. We can’t get 
to first base by calling each other names. 
This has been very successfully demon- 
strated for the past eight years and we 
all should be convinced of it by now. The 
present mobilization for understanding 
of private enterprise—a nation-wide pro- 
gram of and by manufacturers but for 
America should serve in a constructive 
way to eliminate misunderstanding which 
in reality is the basis of most antagonism. 
As American citizens, as Tool Engineers, 
as intelligent professional men we should 
support this mobilization of understand- 
ing just as we support the physical mo- 
bilization. Both are indispensable to na- 
tional defense and to the keeping of what 
we have and need. Hence, not only does 
America have a tremendous responsibility 
in the world but it also has one internally. 
We cannot meet this world responsibility 
until we have met the internal responsi- 
bility successfully. 

Our Government is suddenly interested 
in the training of apprentices. For years 
asa result of the discouraging effect of 
the last great depression the nation slum- 
bered along and too many of our educa- 
tors busied themselves in giving classical 
education instead of practical education. 
It has been said that there are a lot of 
good cement mixers in college. Now there 
is no point in sending a cement mixer to 
college. But there is still less point in 
giving a cement mixer a classical high 
school education. What should be done 
is to teach him how to mix cement. Then 
at least, he can earn a living when he gets 
out of high school, which too many of our 
high school graduates cannot do. There 
has grown in the minds of educators and, 
consequently, in the youth of this country 

(Continued on following page! 
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\n selecting the tools for 
= boring the propeller shafts 
of their famous Whirlwind 
and Cyclone Aircraft En- 
gines, Wright Aeronautical 
Corporation naturally want- 
~ & ed the utmost in speed, ac- 
Davis Boring Tools in turret lathe set-up in plant of Wright Aeronautical Corpora- curacy and interchange- 
tion. These tools, in addition to incorporating our block type boring units, are also 4 bility. That's why they 


provided with internal lubricant lines leading to each set of cutters, thus bringing chose dependable DAVIS 
the lubricant to the point of cutting. Boring Tools. 


Mechanical detail of the Davis Tool used in the above set-up, showing the arrange- 
ment of the internal lubricant lines. Davis Tools constructed in this manner have 
proved both efficient and economical, throughout the Aircraft manufacturing field. 


This Trade Mark és Symbolic of 
Speed, Accuracy, Interchangeabilily 


Cross - sectional view of the 
Wright Cyclone propeller shaft 
which is efficiently bored by 
Davis Boring Tools. 


Send us blueprints of YOUR 
special boring job, for a spe- 
cific, helpful recommendation. 
DAVIS BORING TOOL DIVI- 
SION, Larkin Packer Company, 
Inc., St. Louis, U.S.A. 
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(Continued from preceding page! 


an attitude that it is dishonorable to get 
one’s hands dirty even though it be an 
honest toil. Perhaps that is one way to- 
ward a more abundant life. This it seems 
to me is getting the cart in front of the 
horse. Far better to be able to earn that 
abundant life first. 


Education for Defense 
The American Society of Tool Engi- 
neers has an opportunity and a responsi- 
bility to play a very instrumental part in 
meeting the national emergency. We are 
the men who know what sort of education 
an apprentice should have. We are the 
men who know where skilled help is 
needed and how to evaluate and apply it. 
The Educational Committee of this So- 
’ ciety is in a key position in this respect. 
This committee should find its work easier 
as a result of the current national interests 
in apprentice training. It is hoped, how- 
ever, that there will not be any attempt at 
any master minding of the program from 
Washington with consequent bureacratic 
bungling, that is almost bound to occur 
if we can judge from experience. There 
will be needed, however, a definite co- 
operative arrangement locally between 
industry and educational authorities. 
There will also be needed a little less hard 
headed attitude on the part of some of 
our educators that a classical education 
is what a boy needs or that industry 
should foot the bill for apprentice train- 
ing. They should be reminded again that 
industry already is and has been footing 
the bill for the support of our educational 
system by payment of local taxes and that 
as a result there should be a very sympa- 
thetic ear given to industry’s require- 
ments, particularly if industry offers to 
cooperate. 


Let us gird ourselves for the task that 
lies ahead. Gird ourselves with under- 
standing and cooperation without which 
there will be no accomplishment. As in- 
dividuals, Tool Engineers, and citizens we 
who know what the task is can be inval- 
uable in materially contributing to and 
seeing to its successful completion. 


A Mobilization of Understanding 

In our communities with our educators 
and in our plants with the management 
we make every effort to promote the train- 
ing of machinists, tool makers, and Tool 
Engineers. With our civic, religious, and 
political leaders we can materially con- 
tribute toward the mobilization for under- 
standing of private enterprise. In our par- 
ticular sphere of engineering activity we, 
of course, are already contributing toward 
the physical mobilization of national de- 
fense. Today more than ever before in 
history the position of the Tool Engineer 
is all important. Let us merit, to the man, 
that position of importance and in so do- 
ing help save the nation and the world. 
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flush handle is by a push pin.. The 
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100,000 piexes per grind — 
milling highly abrasive” strips! 


MICART tic 


with 


PROBLEM:—To successfully profile-mill large 
quantities of highly abrasive laminated Mi- 
carta strips, that were unmachinable at de- 
sired speeds with ordinary cutters, and to 
eliminate the frequent down-time caused by 
tool failures. 


SOLUTION: —The opposed, interlocking milling 
cutters were tipped with FIRTHITE Sintered 
Carbide. 


cansioe TOOLS 


RESULT: —FIRTHITE tipped cutters produced 
over 100,000 pieces between grinds, remov- 
ing 4" to 44" of material at 3600 RPM! 


MORAL:—FIRTHITE’s remarkable capacity for 
mastering abrasive materials as illustrated by 
this typical case, leads to one definite con- 
clusion: Ask a Firth-Sterling engineer to 
help you apply FIRTHITE to your difficult 
machining problems! 


AND WORK: 
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Record Chip Removal 

A chip removal of 612 pounds per hour 
was obtained with two Carboloy tipped 
turning tools on a steel casting for a Gen- 
eral Electric rotor spider hub. The cut 
was 34 inch with a 1/16 inch feed per 
revolution. Chips were approximately 
one inch wide. 

Before installation of these tools it had 
been necessary to stop every three or four 
revolutions due to breakage caused by 
blowholes and sand, while with the Car- 
boloy tool, the cut could be taken the en- 
tire length of the riser before regrinding 
—a distance of 37 inches. 

For further information write the Car- 
boloy Company, Inc., Detroit, Michigan, 
mentioning THE Toor ENGINEER. 


New American 
Three-Way Broaching Machine 
Several improvements have been made 
on the Three-Way Broaching Machine 
(T-24) of the American Broach and Ma- 
chine Company. It can now be supplied 
with a retrieving mechanism which is hy- 
draulically operated for handling the 
broach, thus permitting the operator to 
have both hands free for manipulation of 
the machine. The retrieving mechanism 


Brief Reports on the very latest developments 


—New Equipment, materials, and processes. 


is mounted above the column of the ma- 
chine, having its own slide and hydraulic 
cylinder, hydraulically controlled and 
timed, so as to operate in proper relation 
to the main operating cylinder. 

For further information address Amer- 
ican Broach and Machine Company, Ann 


Arbor, Michigan, mentioning Tue Toot. 
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Colonial Broach Machine 
Performs Several Operations 

A number of machining operations on 
the same part are performed simultan- 
eously on an installation in an automobile 
company by the Colonial Broach Com- 
pany. The part in question is a shifter 
fork for an automobile transmission. In- 
volved is the flat machining of three ad- 
jacent faces and the sinking of a large 
diameter radius contour into one of these 
faces. 

The operations are performed on a 
single machine at the rate of 120 com- 
plete parts per hour by equipping the 
machine with two fixtures and two sets of 
broaches. The illustration shows the 
rough forged part at left. At center front 
it is shown after the first operation which 
is performed with the part in the left 
hand fixture. The finished part is shown 


at right after operation performed in the 
right hand fixture. 

For further information write the Colo- 
nial Broach Company, Detroit, Michigan, 
mentioning THE Toot ENGINEER. 


Dalzen Combination 
Center Grinder & Drill Press 

A Combination Center Grinder and 
Drill Press which features an exception- 
ally prompt and easy change-over from 
one use to the other is offered by the Dal- 
zen Tool & Manufacturing Company. To 
change the machine into a drill press, the 
operator simply loosens one bolt, raises 
the dresser up to its full height, and 
swings it out of the way. This gives him 
a sturdy, accurate machine, capable of 
double use, at only a slight additional 
cost over that of the standard drill press 
alone. 

For further information write the Dal- 
zen Tool & Manufacturing Company, 511 
Leib Street, Detroit, Michigan, mention- 
ing THE TOOL ENGINEER. 


Seybold 
Precision Knife Grinder 

A newly designed 100” Seybold Preci- 
sion Knife Grinder is a high speed ma- 


{Continued on following page! 


A chip removal of 612 pounds per hour was 
obtained with two Carboloy tipped cutting 
tools on this steel casting. 


This American Three-Way Broaching Machine 
has a hydraulically operated retrieving mech- 
anism, leaving both of the operators’ hands free. 


This Colonial Broach Machine performs a 
number of operations on the same piece at 
the rate of 120 parts per hour. 
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New No. 26 
Table size: 50” x 12”, 


Range: 28” longitudinal, 12” cross, 
18” vertical. 


UY a toolroom miller for the toolroom. Go from ver- 


tical to angular to horizontal milling thru the full run 
of the table . . . without disturbing the original set-up 
... without attachments. Front and rear directional con- 


trols of all power feeds, 6-way rapid traverse and a 


wide range of speeds and feeds provide flexibility, ease 
of operation and adjustment. In hundreds of toolrooms, 
contract,experimental, and pattern shops, Van Norman 


Ram Type Universal Milling Machines save man and 


machine time, increase output and lower costs. They 
will do the same for you. Five models to meet your 


needs, write today for Bulletins. 


VAN NORMAN MACHINE TOOL COMPANY 


Springfield, Massachusetts 
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IT'S NEW 


(Continued from preceding page! 


chine with automatic grinding wheel feed 
and centrifugal pump cooling system. 
Removing an absolute minimum of metal, 
this grinder quickly produces a keen, true 
cutting edge that requires little honing, 
according to the manufacturer. 

A unique feature is a hollow three- 
sided knife bar, each surface presenting 
a different series of angles to the action 
of the traveling grinding wheel. A fourth 
open side makes it easy to bolt or clamp 
various types of blades to the bar. 

For further information write the Sey- 
bold Division, Harris-Seybold Potter 
Company, Dayton, Ohio, mention THe 
Too. ENGINEER. 


grinding; lapped afterwards. In one in- 
stance, a twelve inch diameter by two 
inch face gear, the normal grinding time 
of sixty minutes has been reduced to a 
combined grinding and lapping time of 
twenty minutes; and shaving requires 
less time than the finish cutting operation 
which it eliminates. 

For further information write the Na- 
tional Broach and Machine Co., 5600 St. 
Jean, Detroit, Michigan, mentioning THE 
Too ENGINEER. 


Ozalid 
Whiteprint Machine 

Featuring a newly developed high pres- 
sure mercury vapor tube which uses forty 
watts per inch and provides uniform dis- 
tribution of light over the entire printing 
area, a new fast-printing Whiteprint ma- 


This new Red Ring Gear Grinding Machine of the National Broach C 


Red Ring Gear Grinder 


Developed originally to meet needs for 
precision grinding of master gears and in- 
volute broaches a new Red Ring Gear 
Grinding Machine of the National Broach 
and Machine Company, Detroit, Mich- 
igan, is said to have all the advantages 
of other grinders and to be without many 
of their disadvantages. 

The spindle slide is adjustable up and 
down by a hand wheel. Hydraulic coun- 
terbalance removes all backlash from the 
lead screw. Operation of the down feed 
against hydraulic pressure eliminates pos- 
sibility of the head sticking when small 
increments of down feed are required. 

The table slide is hydraulically recipro- 
cated and automatically controlled 
through a feed box mounted on the front 
of the machine. Table speed is controlled 
to a high degree of precision. 

Grinding time is greatly reduced when 
gears are shaved before hardening and 


pindle slide 


has a 
with hydraulic counterbalance and a table slide which is hydraulically reciprocated and auto- 
matically controlled. 


P 


chine will print up to 56 inches per min- 
ute. 

Model “F” of the Ozalid Corporation, 
this mercury vapor tube cuts electrical 
consumption as much as fifty percent over 
machines of equal capacity using arc 
lights. The tube has a guaranteed life of 
1000 hours but has an expected life aver- 
age 2000 hours. When it burns out the 
tube can be reworked for considerably 
less than the original purchase price. 

The original and sensitized materials 
are brought into exposure by carrier belts 
which hold them against a 444” diameter 
pyrex glass cylinder. This cylinder is 
suspended at each end on three ball bear- 
ing rollers and is revolved around the sta- 
tionary high pressure mercury vapor tube 
by contact with the carrier belts. 

An adjustable light shade allows the 
operator to vary exposure within certain 
limits without changing the printing 
speed. Thus prints are handled efficiently 
with a smooth flow of work maintained de- 


A newly developed high pressure mercury 
vapor tube is included in this new Ozalid 
Whiteprint machine. 


spite variations in transparency of trac- 
ings. 

For further information send for Model 
“F” circular from Ozalid Corporation, 
Ansco Road, Johnson City, N. Y., men- 
tioning THE Toor ENGINEER. 


Atkins 
Curled Chip Cutting 

An entirely new line of power metal 
cutting saws identified under the general 
term “Atkins Curled Chip System of Me- 
tal Cutting” is announced by E. C. At- 
kins and Company. The distinguishing 
mark of these new power saws and the 
feature primarily responsible for their 
improved performance is new and differ- 
ent tooth. This tooth, formed with an in- 
ward curved cutting edge, produces a 
curled, clock-spring-like chip in cutting. 
Like a well ground lathe tool, its cutting 
edge bites into the material to be cut at 


Samples of the chips produced with the Atkins 
curled chip method of cutting. 


a slight angle, lifting the chip and keep- 
ing it rolling as a single piece within the 
curved contour of the gullet. When the 
tooth reaches the end of the kerf, the 
curled chips leap free like a released 
spring. No broken chips are carried 
through the cut a second time to jam in 
the gullet or retard cutting action. Such 
self-cleaning is said to make heavier feeds 
and faster cutting speeds entirely prac- 
tical. 

For further information write E. C. At- 
kins and Company, 402 S. Illinois Street, 
Indianapolis, Ind., mentioning Tut Toor 
ENGINEER. 
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BINKS MFG. CO., Chicago . . . Two 8-spindle units in 
this plant use the new Delta sectional table, which provides 
a table of any length and any number of heads—at mini- 
mum cost. Rolling seat for operator increases efficiency; 


speeds production. 


KEARNEY AND TRECKER CORP., Milwaukee. . . This 
16-spindle Delta set up speeds production of famous milling 
machines. In addition to drill presses, this plant uses 
Delta Tool Grinders and cut-off machines. 


SCHULTZ DIE CASTING CO., Chicago .. Two 4 spindle 
14 units are used here for drilling, threading, tapping and 
spot facing Delta disk and belt sanders, grinders and band 
saws also play an important part in their production. 


ALEMITE DIE CASTINGS & MFG. CO., Woodstock, Ill. 
Delta drill presses are used almost exclusively here for 
drilling and tapping automotive trim parts. Note how one 
head is inverted which considerably reduced fixture cost 


70% OF ALL PLANT EQUIPMENT OUT OF DATE 


Modernize your ‘‘cripples’’ this simple way, by replacing 
worn out spindles with new, modern Delta drill press heads 
and columnr at surprisingly low cost. 


AFTER 


INCREASE YOUR PRODUCTION 
WITH DELTA INDUSTRIAL MACHINE TOOLS 


When there is an urgent need for quick expansion, reduced costs, 
increased production—thousands of manufacturers have found Delta 
low cost machine tools the answer! These amazingly efficient power 
tools—drill presses, cut-off machines, grinders, sanders, band saws 
—are flexible and versatile enough to fit your special requirements. 
They can be used for straight line production in any number of 
combinations, as auxiliary tools to augment your present equipment 
—for special setups to eliminate costly special purpose machines. 
They are portable and compact and can be switched around quickly 
to fill changing needs. Best of all—you can get immediate delivery 
RIGHT NOW! 
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INDUSTRIAL 

d MACHINE 


PEDESTAL 
GRINDER 


CUT-OFF 
MACHINE 


FOUR-SPINDLE 
DRILL PRESS 
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SECTIONAL TABLE CUTTING 
DRILL PRESS BAND SAW 


Don't let the low prices of Delta 
tools fool you. These rugged, 
accurate tools have a place in 
your plant right now. They can 
help you in scores of ways to 
solve difficult production prob- 
They 


have done it—are doing it—for 


lems that confront you. 


some of the shrewdest manu- 
facturers in this country. You 
should investigate these tools 
carefully—and get the complete 
story of their remarkable accom- 


plishments. 


end 
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{ The Delta Mig. Co., (Industrial Division) t 
t 615 E. Vienna Avenue, Milwaukee, Wis. 
l Please send me catalog of Delta Tools, giv- f 
ing specifications and prices. I 
NAME 
ADDRESS 
STATE 
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Delta Industrial Po 
INDUSTRIAL MACHINE TOOLS 


TWIST DRILL AND 
MACHINE COMPANY 


NEW BEDFORD, MASS., U.S.A. 


NEW YORK STORE: 130 LAFAYETTE ST 


CHICAGO STORE: 570 WEST RANDOLPH ST,. 
SEPTEMBER, 1940 
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S URFACE broaching can now be applied to 
relatively small quantities of parts. It’s done 
every day on CINCINNATI Vertical Hydro- 
Broach Machines, chiefly because they have an 
exclusive interchangeable broach holder arrange- 
ment that minimizes set-up time. 


For example, the above illustrations show two 
different set-ups on one CINCINNATI No. 10-66 
Single Ram Vertical Hydro-Broach Machine. 
Three fixtures were designed to hold five different 
steering knuckles. Four broach holders complete 
the equipment. 


Each of the five parts requires two operations and 
some of them require three cuts to complete an 
operation. Change-over or resetting may be ac- 
complished by merely loosening the clamps at the 
side of the broach holder, changing the holder, and 
resetting the fixture. 


Set-ups may be changed in less than 
an hour, and production varies from 
45 to 96 parts per hour, depending 
upon the part and the number of cuts. 


Perhaps many parts in your own shop can be 
broached more economically on CINCINNATI 
broaching equipment. Why not start your survey 
now by writing for catalog M-886. a 


Centerless Grinding Machines Centerless Lapping Machines 
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Production Perspectives 


News of Mass Manufacturing from Everywhere 


S was predicted in this column last month it has been 
A officially announced by the Ford Motor Company that 

they are proceeding with plans for the construction of 
airplanes. About a hundred thousand dollars has already 
been spent upon research and design work. The plane will 
be powered with a liquid cooled V-type motor similar in con- 
struction to the present twelve cylinder Zephyr motor. This 
will mark an additional milestone in airplane production 
inasmuch as Ford can be counted upon to contribute much 
to the field now that he is in it again. 

Inasmuch as an army P-38 was loaned to the Ford Com- 
pany last June for study it is expected that the design will 
be along this general line. 

It has also been announced that Ford will make 4000 Pratt 
and Whitney motors for the government. These will not, 
however, influence or interfere with the airplane construction. 


EPORTS of earnings for the first six months of 1940 

were issued by most companies by the end of last month. 
In the capital goods industries earnings were up on the aver- 
age to about three times what they had been in the first six 
months of 1939. They were down somewhat from last fall 
but this was primarily due to larger tax and depreciation re- 
serves. 

Vacation schedules sent the National Machine Tool Build- 
ers Association operating rate down from 92.3 per cent in 
June to 88.3 per cent in July. 

The Federal Reserve System began releasing index numbers 
based upon a new set of calculations which included 23 new 
series and their indexes of industrial production were trans- 
ferred to a new base of 1935-39 as equalling 100. The general 
effect of the new index was to indicate that conditions were 
much better than the former index had been showing. The 
explanation lay in the fact that the old index had become 
antiquated as new types of industries grew and prospered. 


HE Hartley Wire Die Company has moved from Water- 

bury, Conn. into larger quarters at Thomaston, Conn., 
increasing the available floor space by about 15,000 square 
feet. The company, producers af tungsten carbide dies for 
drawing, sizing and extruding purposes, recently celebrated 
its 90th anniversary, and is said to have been the first organ- 
ization in this country to make diamond dies. 

Following the lead of many other large and small firms in 
this vicinity, the Van Norman Machine Tool Co., Springfield, 
notified Capt. Warner B. Sturtevant, adjutant of the local 
104th Infantry National Guard, that employees will be as- 
sured of their jobs and compensation during field training. 
The men will get $3 a day for three weeks from the company 
while in the field the notice said. 

The Snell Manufacturing Co., Fiskdale, makers of bits and 
boring tools. which has been closed for six weeks, has been 
purchased by new interests and reopened. Dwight E. Priest 
of Worcester, president of the Parker Wire Goods Co. of 
Worcester, is one of the new owners. 

The Fitchburg Grinding Machine Corp., has orders totaling 
$250,000 for machinery to be used in aircraft engine produc- 
tion, most of it by the Rolls Royce Co. of England. One hun- 
dred and twenty skilled machinists and machine operators 
will be employed at the Walnut Street plant and the order 
must be completed by February 1941. 
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N obstacle has been encountered by the Springfield 
' Bronze and Aluminum Company in its plans for build- 
ing an addition to its plant in Springfield through the absence 
of a provision in the building code to allow variations without 
the necessity for action by the appeals board or the city coun- 
cil. The company seeks to build an addition in quick time so 
that the additional space will be ready by October 1 for ma- 
chinery and workmen on war orders. 

The Progressive Tool & Die Co., Worcester, which manu- 
factures dies for die castings and forgings, recently added 
new equipment and floor space to accommodate increased 
business. After acquiring 1,000 square feet of additional 
floor space the company completely rearranged the plant set- 
up to obtain more efficient production. 

Repair shops of the Boston and Maine Railroad at Billerica, 
Mass., and at Concord, N. H. which usually close for vacation 
periods in August remained in operation this year during 
that month. 

The Stacy Machine Works, which has been located for years 
in West Springfield has completed moving to new quarters 
in Springfield, in a two-story building owned by Bemis & Call. 
President R. S. Carroll of the Stacy works said that an in- 
crease in business has necessitated the employing of more 
men and the purchase of new equipment and that the concern 
outgrew its West Springfield quarters. 

The contract for the construction of a new shop and labor- 
atory at the United States Armory, Springfield has been nego- 
tiated with Charles T. Main Company of Boston and construc- 
tion operations will begin immediately. 


Wren in past years the East Springfield plant of the 
Westinghouse Co. generally has been reducing produc- 
tion at this season, this summer finds output being continued 
at a high level with no reduction yet in sight. The mechanical 
refrigerators are being sold as fast as they are being made 
and sales of air conditioning equipment also are heavy. The 
payroll at the East Springfield plant has been at 3,100 for 
several months, making it second only to the U. S. Armory in 
Springfield. 

Working at near-peak capacity Smith and Wesson Inc. of 
Springfield, arms manufacturers, has begun production of a 
large order of automatic revolvers for England. The order, 
one of the largest placed through foreign agencies, has re- 
quired an additional shift of workers. Harold Wesson, presi- 
dent said peak production is expected to be reached in the 
near future. Smith and Wesson engineers are working on a 
new type machine gun scheduled for production soon. 

Distribution of a $735,120 dividend to stockholders of Jones 
& Lamson Machine Co. of Springfield, Vt., was revealed by a 
certificate and affidavit filed in the office of the secretary of 
state by Ralph E. Flanders, president and other directors of 
the company. The papers were submitted following filing last 
week of an amendment to the corporation’s articles of asso- 
ciation which changed the authorized capital stock from 
30,000 shares of $100 par common to 150,00 common shares of 
$20 par value. 


HE National Defense Advisory Commission has approved 


Army and Navy contracts for almost $2,000,000,000 since 
it went to work on the rearmament program in June, an offi- 
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Some of the scientific 
check-ups in the 16-Point 
Quality-Control routine. 


. when Parker-Kalon’s Quality-Control 


Laboratory backs your fastening devices 


You get an unequalled protection 
against time-wasting, cost-boosting 
“duds” among your fastening devices 
when you specify Parker-Kalon! For, 
in Parker-Kalon’s plant, an unusual 
Quality-Control Laboratory stands 
guard over all production, to elimi- 
nate the “doubtful few” screws that 
slow-up assembly work and produce 
unsatisfactory fastenings. 

Without counterpart in the indus- 
try, this scientific Laboratory sets 
standards of quality that could never 
be maintained without rigid quality- 


control of every production step 
from chemical analysis of the metal 
to micrometric check-up of finished 
dimensions. It insures that every 
Parker-Kalon Fastening Device is 
more than “good enough” in both 
accuracy and strength. 

Take no chances in your assembly 
jobs . . . buy Hardened Self-tapping 
Screws, Socket Screws or other 
fastening devices that are made in 
the screw industry’s most modern 
plant. Parker-Kalon Corporation, 


190-198 Varick Street, New York. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 
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COSTS NO MORE to get 


this Parker-Kalon Quality-Control 
Guarantee with every box of .... 


Hardened Self-tapping Screws 
Types, sizes, head-styles for every 
assembly of metal or plastics 
. Cold-forged Socket Screws 
CapScrews,Set Screws, 
Stripper Bolts made to 


a new high standard 
of quality 


8) 


Wing Nuts-Cap Nuts-Thumb Screws 


Cold-forged . , Neater, Stronger 
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PRODUCTION PERSPECTIVES 


(Continued) 


cial tabulation showed Aug. 16. A summation by William S. 
Knudsen, the commission’s production chief, showed that the 
agency cleared contracts totaling $1,961,741,122 since June 
6. Of the amount, $1,434,947,219 went to the Navy, prin- 
cipally to speed its huge shipbuilding program, and $526,- 
793,903 for Army materials including planes, tanks and guns. 
Defense experts pointed out that only contracts of $500,000 
and over are “cleared” or approved by the commission. 
Smaller contracts awarded since June 6, they said, would 
push the total past $2,000,000,000, probably closer to $2,250,- 
000,000. The fact that the commission “cleared” the con- 
tracts, they said, does not mean that they have been officially 
awarded. Contracts for major segments of the 4200-plane 
program for the Army and Navy, it was explained, already 
have been “cleared” but most of them have not been awarded 
officially pending congressional enactment of more liberal 
plant amortization laws in the excess profits tax bill. 


A newly developed bomb release, designed to drop bombs 
automatically so that they will strike the earth at any pre- 
selected distance apart, has just been perfected by the re- 
search engineers of the Glenn Martin Co. at Baltimore. Using 
such a bomb release a fleet of fast dive-bombers could bomb 
a whole city so that one explosive hit would not overlap an- 
other. The control is operated by the engine of the ship 
through an electric circuit. 


HE Hudson plant in Detroit has its assembly lines turning 

out 1941 models at a rate that will mean an output of 
$20,000,000 worth of cars by the end of August. The new 
models now are running off the lines at the rate of 600 a day, 
with a further stepup now being scheduled. 


A. B. Einig, general manager of the Motch & Mocryweather 
Machinery Co. of Cleveland, has been appointed a member 
of the important machine tool division of the National Defense 
Advisory Commission. Einig, whose appointment came from 
William S. Knudsen, production chief of the commission, has 
been associated with the Motch & Merryweather concern for 
about 30 years. In the last war, Einig, a graduate of Case 
School of Applied Science, served the War Industries Board 
in an advisory capacity. 

The. Warner & Swasey Co., Cleveland, operated since its 
establishment in 1880 as a privately owned concern, will 
be incorporated and will make a public offering of its shares 
if a recapitalization plan to be submitted to a special meet- 
ing of the stockholders August 20 is adopted. According to 
Charles J. Stilwell, president, who has outlined the recapital- 
ization plan in a letter to stockholders, it is proposed to in- 
crease the common stock from an authorized $300,000 shares 
of $5 par value stock, of which 248,245 shares are outstanding 
to 1,000,000 shares of no par and to convert the present shares 
for the new stock on a three-for-one basis. If the plan is 
adopted, Stilwell’s letter explained, 13,502 shares of 6 per 
cent cumulative preferred stock will be retired this year. 
Stilwell and other senior executives who have been identified 
with the company’s progress for the last 20 years will re- 
main in charge of management and operation. 

Factory sales of cars and trucks in the first seven months 
of this year showed a 22 per cent gain over the corresponding 
period 1939, according to estimates of the Automobile Manu- 
facturers Association. Production in the current period to- 
taled 2,776,740 units. 


July was the seventh consecutive month in which sales were 
ahead of the corresponding 1939 month. Factory sales in July 
totaled 237,300 units, an increase of 9 per cent over the cor- 
responding month of last year. Reflecting the usual cessation 
of production during the change-over period, last month’s 
sales were 35 per cent under June. 
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FOR THE “SQUEEZE” 


AVOIDS “DOUBTFUL” SCREWS 
BY USING QUALITY-CONTROLLED 
PARKER-KALON SOCKET SCREWS 


Great pressure is required in making this electrical 
connection permanently secure. It is no job for 
“doubtful” socket head cap screws. That’s why O. Z. 
Electrical Mfg. Co., Inc. specifies PARKER-KALON 
and says: “The exceptionally high tensile strength more 
than meets our unusual requirements... tremendous 
pressure does not damage the socket... unvarying uni- 
formity of dimension satisfies our own close tolerances.” 

Every manufacturer who seeks maximum protection 
against the troubles which may be caused by a few 
“doubtful” —- imperfect — screws in a lot, is sure to be 
interested in the unique Quality-Control routine under 
which Parker-Kalon Socket Screws are produced. 

WRITE FOR FOLDER AND SAMPLES - read 
about this routine and the amazing Parker-Kalon Lab- 
oratory which makes it possible to maintain a new high 
standard of quality in socket screws. Free samples and 
local distributor’s name will also be furnished. Parker- 


Kalon Corporation, 190-198 Varick St., New York, N. Y. 


Luality- Conteolled 


16-point test and inspection routine covers: 
Chemical Analysis; Tensile and Torsional 
Strength; Ducetility; Shock Resistance under 
Tension and Shear; Hardness; Head diameter, 
height and concentricity; Socket shape, size, 
depth and centricality; Class 3 Fit Threads; 
Clean-starting Threads. 
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New Literature 


Of Interest to the Tool Engineer 


“Hy-Power’ Hydraulic Riveting, 
Punching and Pressing Equipment (28 
pp) is the new Bulletin, Number 53, of 
the Hannifin Manufacturing Company. 
This bulletin describes and illustrates a 
wide range of “hy-power” hydraulic 
equipment for riveting, punching, press- 
ing and similar operations. Included are 
descriptions of multiple piercing and riv- 
eting units. 

For a free copy of this bulletin address 
the Hannifin Manufacturing Company, 


621-631 South Kolmar Avenue, Chicago, 
Illinois, mentioning THE Too. ENGINEER. 


Eight Different Jobs Show Doall Ad- 
vantages Over Eight Basic Cutting Meth- 
ods (4 pp) is a recently published folder 
of Continental Machines, Inc. This folder 
shows by actual photographs the compar- 
ison of the Doall Contour Sawing Method 
of removing metal with such conventional 
machining methods as shaping, turning, 
milling, nibbling, and torch cutting. 


Sundstrand Rigidmil 
On 26 Jobs Ir 


Steel, cast iron, brass, aluminum .. 


4 Metals 


. the high-ratio 


spindle head of the Rigidmil has surface speeds for 
cutting all four metals effectively, and for many 
intermediate combinations. This broad range, and \ 
the wide scope of Sundstrand Hydraulic Feed, 
enables the Rigidmil illustrated to cut costs on 26 
different milling operations. One of these jobs is 
shown above. Surfaces A-A, formerly machined 
separately, are now straddle-milled while surface 
B is slab-milled. In addition, automatic cycling 
between two fixtures saves work-handling time, 
provides practically continuous milling. Former 
production is increased 200%. Sundstrand engi- 
neers are continually developing similar Rigidmil 
applications on a wide variety of work. Write for 
details. Send operation data for specific Engi- 
neered Production estimates. 


SUNDSTRAND MACHINE TOOL CO. 
2532 Eleventh St., Rockford, Illinois, U. S. A. 


Bulletins shown above 
contain illustrated de- 
scriptions of Rigidmil 
features and advan- 
tages; cycle diagrams 
and specifications. Use 
them to check up on 
milling, find out how 
Rigidmils can help you. 
Write for your copies 
today. Ask for Bulle- 
tins 382 and 383. 


Tool Grinders - Drilling & Centering Machines 
Hydraulic Operating Equipment - Special Machinery 


For a free copy of this folder address 
Continental Machines, Inc., Dept. TE-8, 
1304 S. Washington Ave., Minneapolis, 
Minn., mentioning Tue Toor ENGINEER. 

Spotlighting Hidden Plant Capacity 
(20 pp) is the title of a new booklet 
issued by the Carpenter Steel Company. 
This new booklet points out a method of 
getting more output from present produc- 
tion set-up, and is therefore of unusual 
timeliness and interest to those con- 
fronted with the necessity for speeding 
up or expanding capacity. 

For a free copy of this booklet sent 
anywhere in the United States, address 
Carpenter Steel Company, 122 Bern 
Street, Reading, Pa., mentioning THE 
Too. ENGINEER. 

Cold Rolled and Cold Drawn Specialty 
Steels (12 pp) is a new folder published 
by the Crucible Steel Company of Amer- 
ica. The tables have been simplified by 
the exclusion of matter which dees not 
apply to the higher carbon quality steels. 
Weight per thousand feet of Cold Rolled 
Spring Steel, hardness conversion num- 
bers and decimal equivalents for various 
thickness gauges are included for ready 
reference. 

An interesting feature is a list of steels 
as they are known to various trades by 
distinctive names or purposes. Method 
of manufacture is mentioned briefly with 
special reference to the finishing of Tem- 
pered Spring Steels. 

For a free copy of this folder address 
Crucible Steel Company of America, 405 
Lexington Avenue, New York City, men- 
tioning THe Toor ENGINEER. 

@ 

Cut Steel Profitably with Kennametal 
Tools and Blanks (6 pp) is a new folder 
published by McKenna Metals. It con- 
tains factual data on this new hard car- 
bide tool material. Three tables describe 
(1) the comparative physical properties 
of Kennametal, (2) materials machined 
with Kennametal and (3) recommended 
speeds for machining steels of various 
hardnesses. 

For a free copy of this folder address 
@ request upon your company letterhead 
to McKenna Metals Co., 600 Lloyd 
Avenue, Latrobe, Pa., mentioning THE 
Toor ENGINEER. 
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Catalog No. 40 has just been released by 
the Super Tool Company. This catalog 
deals entirely with Cemented Tungsten 
Carbides and Carbide Tipped Tools, and 
contains specifications and data on tipped 
Reamers, Lathe Centers, etc., many illus- 
trations of special tools, and full specifi- 
cations on all standard Carbide blanks, 
bits, and tools. 

For a free copy of this catalog address 
Super Tool Company, Box 68, Harper 
Station, Detroit, Mich., mentioning THE 
Toot ENGINEER. 

(Continued on following page! 
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CRUCIBLE STEEL COMPANY 


On your production you 
will find REXALLOY tool- 
ing almost invariably results in much 
faster cutting speeds and greater feeds 
..- sometimes 100% increase or more 
...because of REXALLOY’S extreme red 
hardness. REXALLOY is more wear-resisting than 
High Speed Steel . . ..has proven tougher than 
other cast tool materials in many applications. 


More pieces per grind 
means less down time 


REXALLOY tools . . . solid or tipped . . . hold 
their cutting edge longer at these faster cutting 
speeds. This resistance to abrasive wear pro- 
duces much higher accurate production between 
grinds .. . as important in small lot work as in 
long production runs . . . always important 
where close limits are involved. 


Ample toughness 
for interrupted cuts 


REXALLOY has the toughness to stand up 
under many types of interrupted cuts at the 
higher speeds it permits. Whether your work is 
turning, boring, facing, forming . .. whether the 
material is steel, cast iron, bronze . .. whether 
your runs are long or short .. . get the facts 
about REXALLOY. Learn how it will increase 
your machine capacity and decrease your 
machining costs. Call Crucible . . . there's a 
Branch or Warehouse near you. Ask about our 
REXALLOY 30-day free trial offer, based on a 
study of your problems by a trained, experi- 
enced Crucible man. “Call Crucible” today. 


*Reg. U.S, Pat. Off. 
LITERATURE TS400 
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NEW LITERATURE 


(Continued from preceding page! 


Three New Sheets (6 pp) for Tools for 
Jones & Lamson Turret Lathes are avail- 
able. They replace pages 2 and 3, 6 and 
7, 8 and 9, which should be removed from 
the catalog and destroyed. 

For a free copy of this material address 
Jones and Lamson Machine Co., Spring- 
field, Vermont, mentioning Tue Toot En- 
GINEER. 


Carbide Tool Grinders (16 pp) is the 
new catalog of the Ex-Cell-O Corporation. 


Increased production and greater econ- 
omy in the use of cemented tungsten car- 
bide tipped tools are among the subjects 
discussed. For the highest efficiency in 
the use of tools tipped with the “hard 
metals”, according to this catalog, keen, 
smooth, cutting edges are essential. In 
addition to descriptions and illustrations 
of the company’s complete line of Carbide 
Tool Grinders, data on chip curling, 
grooving, combination wheel set-ups, and 
rapid grinding technique are also in- 
cluded. 

For a free copy of this catalog address 
Ex-Cell-O Corporation, 1204 Oakman 
Blvd., Detroit, Mich., mentioning THE 
Toor 


These No. 18 Blanchard Surface Grinders are 
eaming profits on a wide voriety of Diesel 
Engine parts 


hrough 
THICK ad THIN 


--> THE BLANCHARD NO. 18 IS A CONSISTENT 
PROFIT MAKER ON FLAT SURFACE WORK. 


ARGE work of thin section is usually difficult to grind under the best of 

conditions. Here the Blanchard method of surface grinding shows to 

full advantage — the work is held on the magnetic chuck and the wheel 

takes broad cuts over the surface at each pass. This results in greater ac- 

curacy, finer finish, and better prod 
at all times — not air. 


—the Blanchard grinds metal 


Above, a No. 18 Blanchard is grinding 18 x 24" steel engine 
end plates of thin section. .020" of stock is ground off each side to 
limits of + .002” at a production of 7 plates (14 surfaces) per 
hour. Note also the variety of other parts which are ground on 
this machine. 

In this same plant, another No. 18 Blanchard is used for grind 
large, heavy cast iron flywheel housings (see photo at left). 1/8” to 
3/16” of stock is ground off one side of the casting to limits of 
+ .002". Production is 5 housings per hour. 


The No. 18 Blanchard can save you money in every department. Let us 
figure exactly how much these savings will be on your work. 


THE BLANCHARD MACHINE COMPANY 


64 STATE STREET, CAMBRIDGE, MASSACHUSETTS, U. S. A. 


Golden Anniversary Bulletin (8 pp) 
has just been issued by Hardinge Broth- 
ers. The bulletin is self-explanatory in 
the presentation of the modern Hardinge 
Fully Enclosed Precision Machines. Illus- 
trations on the inside pages have been 
varnished to produce the appearance of 
photographs. 

For a free copy of this bulletin address 
Hardinge Brothers, Inc., Elmira, N. Y., 
mentioning THE Too. ENGINEER. 

Jessop Tool Steel Recommendation 
Chart gives the brands of Jessop tool 
steels recommended for various tools, dies 
and other applications. It lists over 150 
applications in alphabetical order, with 
the recommended tool steels indicated at 
the right of each application. Two differ- 
ent symbols are used to identify the tool 


@ sessop TOOL 


TOOL STEEL 


APPLICATIONS on 


Tee APPLICATION YOU WAVE MIND 1S 
BOT LISTED HERE WRITE TO THE MILL ror 
Of STEELS TO USE 


PRE! 
CHISELS, PREUMATIC METAL WORK 


steels recommended. One indicates rec- 
ommendations for average runs, the other 
for Jong runs. 

For a free copy of this chart address 
Jessop Steel Co., 611 Green Street, Wash- 
ington, Pa., mentioning THe Too. Encr- 
NEER. 

3 

Performance Data Sheets Nos. 54 to 
57 (8 pp) of the Gisholt Machine Co. in- 
clude case studies in metal-turning using 
automatic and turret lathes, and a typical 
example of static-dynamic balancing on a 
Dynetric Balancing Machine. 

The balancing data covers the pro- 
cedure followed by a manufacturer of 
ventilating fans in order to locate, meas- 
ure and correct unbalance in them. De- 
tailed description of the methods em- 
ployed for each step is included in the 
data presented. 

The metal-turning installation stories 
deal with actual machining procedures 
followed by manufacturers of automo- 
biles, stokers, and portable compressors 
using Gisholt Turret Lathes and Auto- 
matic Lathes. Actual tooling layouts are 
clearly illustrated for each job. Opera- 
tion sequences, feeds, speeds and machin- 
ing times are also given. 

For a free copy of this material address 
Gisholt Machine Company, 1229 East 
Washington Avenue, Madison, Wiscon- 
sin, mentioning THE Toot ENGINEER. 
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20 TO 1 SUPERIORITY 


over plain cast iron in produc- 
tion of washing machine tubs is 
claimed for these heat treated 
Nickel-chromium east iron dies 
cast by the Youngstown Foun- 
dry & Machine Co., Youngs- 
town, Ohio. Fine grained Nickel 
alloyed irons take a high pol- 
ish, eliminate galling and 
streaking of stamped parts. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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and long service life in 
forming cold stampings 
from 0.10” steel is as- 
sured in these dies made of 
“Ryanite,” a Nickel alloy cast 
iron produced by the Allyne- 
Ryan Foundry Co., Cleveland, 
Ohio. Strong, hard and wear 
resistant, also resistant to heat 
and mild shock, Nickel cast 
irons are readily machined. 


IMPROVED => 


.»» USING DIES MADE OF 


NICKEL 


ALLOY IRONS 


OVER 30,000 STAMPINGS 


without regrinding is the record of dies like these in 
the plant of a large Canadian automobile plant. Made 
by the Dominion Wheel and Foundry Co. of Toronto, 
these dies are specified in Nickel-chromium-iron. 


OVER 2 TONS 


in weight is this large alloy 
iron die cast by Utica Steam 
Engine Co., Utica, N. Y. Fine 
grain structure, good machin- 
ability, high hardness and 
wear resistance are assured by 
use of 2.50% Nickel and 0.80% 
chromium in the mixture, 


Inquiries regarding die 
compositions and other tool 
making applications are in- 
vited. 


a 


67 WALL STREET 
NEW YORK, N. Y. 
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T is a self evident fact that all Tool 
Engineers are pretty well acquainted 
with the general process in industry 

which takes place from the Engineering 
Department to the Shipping Room door 
and I suppose that you have had a gen- 
erous share of the headaches and grief 
which seem to be ever attendant. Yet it 
might be well to review some of the prin- 
ciples involved in the orderly process of 
manufacture, starting with engineering, 
tooling, production, and inspection, with- 
out going into the necessary elaborations 
and ramifications associated with them. 


The most important thing which con- 
cerns these main divisions as a whole in 
order that they may function most effi- 
ciently is a distinct and definite under- 
standing of where one stops and the other 
heeins and, after these responsibilities 
have once been established, that a pro- 
found respect for them should prevail; 
next is an understanding of what can be 


y 
KARL L. BUES 
Marchant Calculating Machine Company 


reasonably expected from these divisions 
within the latitude of economic operation. 

Just as most of the free things in life 
are least appreciated some of them are 
least used and Common Sense is such a 
one, but perhaps it should be called un- 
common sense. 

I have particularly noticed in recent 
years that when trying to decide a course 
to pursue or a manner of doing, that we 
anticipate and find so many things that 
can go wrong, cross so many bridges be- 
fore we get to them, build up within our- 
selves such a barrier of doubt and fear 
that we are left standing without an an- 
swer to our problems, whereas in the time 
that we are struggling and groping for 
an answer we could have tried what seems 
to be a feasible method. 

Value of Practical Approach 

It is my own personal opinion that 
while theory is a fundamental essential 
to fundamental problems that it has on oc- 


casion clogged the avenues of practical 
sense and should therefore be abandoned 
just as soon as it has served its purpose. 


Considering engineering which is real- 
ly the starting point in industry, let us 
ask ourselves just how much can manu- 
facture expect from engineering. It would 
seem that orderly and efficient engi- 
neering should be primarily responsible 
for the conception and development of 
ideas and that ideas worthy of develop- 
ment should be developed in as practical 
a manner as possible. It is all too often 
the case that ideas which work perfectly 
on paper do not work in metal and some 
that will work in metal are too costly to 
manufacture economically, thus no divi- 
sion in industry is in a better position to 
keep manufacturing costs down to a mini- 
mum than engineering. 

By this I mean that unless engineering 
has made its design as simple and toler- 
ant as possible this failure is bound to 
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While theory is a fundamental essential to fundamental 
problems there are times when it clogs the practical road. 


reflect itself in expensive tools, methods. 
and inspections. I am not at all unmind- 
ful of the fact that time is a very import- 
ant consideration in engineering work 
and that engineering maintains no stock 
room to which it can go and requisition 
a certain idea for a certain job. Neither 
am I unmindful that because of lack of 
time, due sometimes to unjustified pres- 
sure, it is unable to give a design sufficient 
consideration. 


This is not common sense either. 


Simple Designs Best 

I shall never forget when I had my first 
job as Supervisor of a model-making and 
experimental division which in this par- 
ticular instance was closely associated 
with manufacture. One of the new de- 
signers had developed a piece which from 
a manufacturing standpoint was simply 
impractical to make although quite pos- 
sible to make by hand with enough time. 
When we asked him how he expected us 
to make it, he said without any visible 
disturbance whatever that that was for us 
to worry about. 


That actually happened and I am very 
glad to know that such types of men are 
very scarce, yet it can be called an exag- 
gerated illustration of how engineering 
can affect manufacturing costs. 


I also recognize the fact that a broad 
latitude of tolerance is sometimes physic- 
ally impossible and must of necessity be, 
but the fact still remains that complexity 
in design is a strong promoter of close 
tolerances. Believe it or not, I have seen 
holes specified plus or minus one thou- 
sandth, which were used to hook a spring 
into. This close tolerance appertained 
not only to the hole itself but to its physi- 
cal location as well. You may easily 
imagine the increased and unnecessary 
cost. 


A thought that I should like to leave 
with you is that common sense spent in 
engineering saves common cents in manu- 
facture. 


This brings us into tooling and while 
the thought of engineering’s effect on 
manufacturing is still fresh in our minds 
it might be well to say at this time that 
if tooling does not exercise a sensible at- 
titude towards tools it can cancel all the 
common sense that engineering can ever 
hope to possess. 

Manufacture has a right to expect 
from tooling a class of tools which will 
not saddle manufacture with an unbear- 
able overhead burden. Here again com- 
mon sense plays an important part. Let 
us suppose for an instant that a new de- 
sign from engineering is thrown into the 
tooling division for tooling. The design 
is more or less complex and, because of 
that, it is left open for probable changes. 
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Because it is something new some reason- 
able question still exists as to its future 
production quantities. Under these con- 
ditions it would seem foolhardy to go 
headlong into expensive permanent tools, 
so that temporary tools should be given 
serious consideration. 

lf temporary tools for this job cos: 
$25,000 and permanent tools cost $100,000 
and allowing $5,000 additional produc- 
tion cost for using temporary tools for a 
given number of parts which would be 
necessary to prove the design and quanti- 
ties, it would be far less expensive to 
throw away the $25,000 worth of tempor- 
ary tools than it would be to replace 
$50,000 worth of permanent tools. 

By the same token it would be more 
expensive to continue the use of a tem- 
porary tool where the quantity of pro- 
duction and sometimes the nature of the 
part warrants a permanent tool. 

In connection with production there 
are one or two points having to do with 
sensible procedure that should be consid- 
ered. Many times I have seen people 
struggling with first class tools and in the 
struggle tools were trotted back and forth 
to the tool room for adjustments, changes, 
and repairs until finally, after an expendi- 
ture of much time and money, the tool 
produced satisfactory parts. I am not 
thinking of tools which in their initial set- 
up required some minor changes to com- 
pensate for unexpected conditions, but of 
tools which have already over a period of 
time proven their design. 


Failure of Accurate Die 

To illustrate this point there is an in- 
cident which happened in our plant only 
a few weeks ago. We have a battery of 
small presses which are maintained in 
good condition. We had occasion to put 
into one of these presses a die set which 
had to pierce a hole in a very sensitive 
assembly and this hole had to be held ex- 
tremely close. The die set is made about 
as accurately as possible, mounted on pil- 
lars, and the punch operates in a guided 
stripper plate, yet the parts were not the 
same as the previous run. 

We fooled around for awhile with this 
job and did not even get to first base and 
just about the time that the die was going 
to be pulled and sent into the tool room 
Old Man Common Sense came along and 
suggested that we put the die in the same 
press that made the previous run. 

We did that and our trouble disap- 
peared. 

At first this may sound somewhat silly 
to you Tool Engineers but you know from 
experience that different presses do pro- 
duce different results on certain sensitive 
jobs. We also knew it, but we failed for 
a time to use our common sense. 

Another point which deserves some 


very careful consideration is the relation 
of savings in production operation to the 
cost necessary to make them. If it costs 
fifty dollars in the tool room to save ten 
dollars in the press room even though it 
shows up as a ten dollar saving on the 
books, have we really saved the company 
any money? 

We do know that substantial savings 
have been made in our plant through im- 
provements in tools recommended by the 
production division and that likewise a 
tremendous reduction in accidents has 
been made. Yet we should not let our 
common sense be overcome by a zeal to 
make what may prove to be an expense 
and not a saving. 

We can paint a glorified picture of our 
own accomplishments but if they cannot 
be reduced to actual savings for the com- 


-pany the paint will eventually be washed 


away by the balance in the bank. 


Inspection a Vital Process 


A task where common sense and good 
judgment play a most important part, 
and to my way of thinking are about the 
only assets it has, is inspection. An in- 
spection division is primarily set up for 
the mutual protection of the manufac- 
turer and the customer and just how diffi- 
cult this task of protection becomes de- 
pends entirely on how well engineering, 
tools, and production have done their 
jobs. 

The responsibility of inspection is not 
so much rejecting defective parts as it is 
preventing them. If inspection is carried 
on in an arbitrary manner it will retard 
production and increase the cost of manu- 
facture and if it is carried on in a loose 
manner it is worse than useless as it will 
not prevent sending out an unsatisfactory 
product. 

But if properly applied the principles 
of inspection will encourage the econom- 
ical production of parts with an assurance 
that all requirements are reasonably met. 

The tendency of production is to neg- 
lect all thoughts of the final use of parts 
in process, concentrating chiefly on its 
efforts to increase production, the stand- 
ard of quality being anything that inspec- 
tion will accept. An unfortunate situa- 
tion almost inevitably arises in which the 
production department is absorbed in the 
details of their problem and seeks the 
lines of least resistance, while the inspec- 
tion department either connives or arbi- 
trarily insists on the exactness of draw- 
ings without sufficient regard for the use 
of the part in question. 

If inspection is to accomplish its pur- 
pose discretion must be used. 

In conclusion I should like to say that 
a liberal understanding and a tolerant at- 
titude towards the problems of the other 
fellow will allow our minds to think clear- 
ly and sensibly. Common sense, in my 
opinion, is the power of reason coordi- 
nated with the faculty of understanding. 
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OLTS, long ago, were defined as 
“rods of iron with a knob on the 
end.” This was because they were 
made to rather crude specifications by a 
blacksmith and usually of Norwegian 
Iron, which was available at that time. 
The threads were turned roughly to fit a 
nut or the nut was made to fit the par- 
ticular bolt. 
How different bolt making is today! 
Today, the raw material (referred to as 
“rod”) is pickled and cold-drawn to close 
tolerances of .002” after which it is called 
“wire”. Bolts are either upset (cold or 
hot) or milled from a bar. When a bolt 


is upset or headed, the raw material is 
the size of the shank, (i.e.. 144”, 14”), 
46 


HEAD. HEAD THICKER THAN SEMj- 
FIN'SKED BOLT. : 


A 


and the head is upset to the dimensions 
desired. In cold heading, it is customary 
to upset a round head and trim a hexagon 
or square shaped head for a machine 
bolt. When a bolt is milled from the 
bar, the size of the raw material is the 
size of the head and the metal is turned 
off to the shank size and the turnings are 


scrapped. 
The analysis of the bolt depends on the 
customer’s specifications, if provided. 


Standard bolts, usually made to stock 
orders, follow specifications set up by the 
American Institute of Bolt, Nut and Rivet 
Manufacturers, which have the approval 
of the National Bureau of Standards. 
Bolts, like nuts, are classified as Stand- 


By 
R. E. CHRISTIN 


Metailurgist 
Columbus Bolt Works 


R. J. FRETER 


Chief Engineer 
Columbus Bolt Works 


ard and Special, depending, in most part, | 
on the type of head, which determines the 
name of the bolt. 
A—Standard bolts are divided into 
(1) unfinished or commercial bolt, 
(2) finished bolt or cap screw. 
1—(a) machine bolts, square and 
hexagon. 
carriage bolt, with or with- 
out square under head. 
(c) step bolt, black or turned. 


(b) 


(d) plow bolts of several types 
known by numbers | to 8. 
(e) lag screw, machine bolt 
head (square) with spe- 
cial threads. 
(f£) stove bolts. 
2—(a) cap screws, hexagon head 


heavier than machine bolts 
and finished. 

B—Special bolts are those not included 
in the list of Standards, and include 
such types as bumper bolts, wheel 
or rim bolts or such types as re- 
quire special heads or special ap- 
plications where the standard bolt 
will not be adequate in hardness or 
strength. In such cases the specifi- 
cations should include information 
as to hardness or other properties 
necessary. 

Upset or headed bolts are generally 
made from a low carbon steel (S.A.E.1010 
or 1020) because it serves the general 
purpose required for stock bolts, and 
lends itself to cold-deformation with the 
least amount of trouble with dies, thereby 
keeping down costs of manufacture. 

Milled-from-the-bar bolts, because of 
the great amount of machining necessary, 
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ibrication 


+. far cry from the old rod of iron with a 
rob on the end is today's bolt. Here is 
how this simple yet vital object is forged. 


are made from steel which can be ma- 
chined readily; i. e., high sulphur steel, 
known as screw stock or S. A. E. 1112. 

Because of this difference in steel 
analysis, a standard stock bolt will have 
greater strength when milled from the 
S.A.E. 1112 bar than when cold-upset 
from low carbon steel. By the same token, 
it must be kept in mind that when greater 
strength is desired, the cold-upset bolt 
must be made from a steel which will give 
the required strength. 

S. A. E. 1010 steel is more ductile than 
1112 steel, a factor which is of consider- 
able advantage in cold heading. The 1112 
steel on the other hand, because of the 
high sulphur (about 0.10%), is more 
brittle, which makes it more favorable 
when machining. The elements, then, 
which produce high ductility make desir- 
able heading properties, and the elements 
which produce low ductility make desired 
machinability. 

The method of manufacture does not 
determine altogether the physical proper- 
ties of the finished product. 

Whether cold or hot-headed or milled- 
from-the-bar, the strength of the bolt is 
dependent on the analysis. The same 
properties can be obtained from a cold- 
headed bolt as those obtained from a 
milled-from-the-bar bolt. For example, a 
milled bolt of 1112 steel will give a ten- 
sile strength of 80,000 pounds per square 
inch (PSI), which will require at least 
1020 steel in a cold headed product, since 
1112 steel will not upset conveniently 
without the tendency to crack axially. 

Most cold headed bolts are annealed to 
1200 degrees to relieve heading strains. 
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There are exceptions when the upsetting 
in a thick head (14” or 34” machine bolts 
for instance) does not require annealing, 
because the location of the strained area 
is near the top of the head rather than 
close to the shank where failure occurs 
if the area surrounding the strained sec- 
tion is not sufficient to resist shock such 
as a hammer blow. 

Tensile strength, which is the amount 
required to cause failure, is measured in 
pounds per square inch and may vary 
from 60,000 in 1010 steel to over 200,000 
in heat treated bolts. Most steels can be 
cold-headed, though some will present 
difficulty and increase the die costs con- 
siderably because of their low ductility 
(as measured by the high elastic limit and 
low reduction of area). 

Preliminary treatment of the rod, from 
which the wire is cold-drawn to size before 
heading, is sometimes essential in order 
to render the steel in a condition suitable 
for heading. These operations include 
process annealing, normalizing, spheroid- 
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izing, etc. The results are lower hardness 
and a change in grain size. Steels for 
heading include carbon, high manganese, 
chromium, nickel, vanadium and _ stain- 
less grades. Copper alloys and aluminum 
are also cold-headed. 

The least a bolt should withstand (and 
this means standard and special bolts) 
is the pull of a wrench which measures in 
length 16 times the diameter of the bolt. 
In other words, a 1%” bolt should not 
stretch when assembled with an 8” 
wrench moved by hand of ‘an average 
man. 

Bolt failures should be thoroughly in- 
vestigated to determine the cause, 
whether premature or natural, and 
whether due to repeated stresses, known 
as fatigue and often misnamed a “crys- 
tallized” structure. A bolt never fails be- 
cause it has crystallized”, meaning grain 
growth, (which can occur only at high 
temperature). The grain is the same after 
failure as it was before and can be proven 

(Continued on following page! 
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HEADED AND EXTRUDED BOLT READY FOR ROLL THREAD 


442%" FoR USS. THREAD 


FOR S.A. THREAD DIA 
WW 
HEADED BOLT ROLL THREAD WIRE 
DA. 
HEADED. BOLT CUT THREAD WIRE fa 


Plate B 


47 


| 
” 
i 
i 
| 
= 


COLD FORGE 
FABRICATION 


(Continued from preceding page! 


by examining any portion under the micro- 
scope and comparing with the section that 
failed. Failure can occur from a bolt be- 
ing too soft for the application, or too 
hard, or being overloaded, from concen- 
tration of stresses, in a sharp corner or 
threaded section, or even from defective 
steel or improper heat treatment. 

There is a false belief that cold-headed 
bolts “lose their heads”, but reputable 
manufacturers who stand behind the qual- 
ity of their product have eliminated such 
defects. 

The long, rapid strides with which 
cold-heading technique has progressed 
during the past few years have opened 
vast, new fields for the cold-forged proc- 
ess. A few fundamental principles still 
stand and must be observed, but the 
method, though as yet basically un- 
changed, has been modified and refined 
until a remarkable degree of versatility 
has been attained. 

With the control of furnace tempera- 
ture now available for instance, such ten- 
dencies as “head lifting” are completely 
removed in the plant. 

Not so many years back, cold-heading 
was limited to the manufacture of rivets, 
bolts and simple screws of a low carbon 
content, with steels of from 7 to 10 points 
carbon as the highest grade materials 
worked. With the advent of improved 
machine and die designs along with alloy 
tool steels, we have for some time been 
able to produce cold-headed parts of ex- 
tremely high tensile strength, forging 
high carbon and alloy steels with accur- 
acy, rapidity and economy. The field of 
cold-heading has so expanded that today 
‘cold-forged parts are an integral factor 
in almost every mechanical and structural 
assembly. The scope of products encom- 
passed by this method of manufacture 
includes thousands of varied shapes and 
designs which were formerly and still are 
in many cases, made by slow, expensive 
methods. 

The ever-increasing trend is toward 
high-carbon and alloy steel bolts, screws 
and other threaded parts. This affords 
greater strength from smaller sections, 
enabling builders and designers to reduce 
sizes with a resultant saving in weight, 
space and materials without sacrificing 
any other requirement. 

The working of high-carbon and alloy 
steels, of course, presents manufacturing 
problems. Die and tool life is consider- 
ably shortened, and for this reason, a 
method of decreasing die costs is neces- 
sary. This has been accomplished quite 
satisfactorily by the use of composite die 
assemblies. The correct composite die 
design readily adapts itself to “pre-load- 
ing”. a feature which tends to greatly pro- 
long die life by preventing fracture. This 


48 


type of die consists of two or more com- 
ponent parts—a retainer and suitable in- 
serts. 

A simple composite die is illustrated 
here. The outside diameter of the insert 
“B” and the well in the retainer “A” are 
ground on a matched taper. If the insert 
is ground enough larger than the well to 
produce the required amount of “press” 
when the insert bottoms in the well, “pre- 
loading” is assured. Although this die 
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COMPOSITE DIE j 
Plate C 


assembly requires accurate workmanship, 
it can be produced economically by devel- 
opment of proper machine shop practice, 
and its ultimate cost is far less than that 
of solid or other types. Its very satisfac- 
tory performance more than compensates 
for the inconvenience of its manufacture. 


PLATE B 
In order to produce cold-forged parts 


more cheaply and rapidly, several opera- 
tions are frequently combined so as to 
be performed simultaneously. Combined 
heading and extruding and pointing can 
be accomplished in one operation. Bend- 
ing and heading, flattening and heading 
and many other combinations can be 
achieved to produce a better part at lower 
cost. Operations which cannot be simul- 
taneously completed in the header can be 
combined readily in the functions to fol- 
low, such as trimming and extruding, ex- 
truding and pointing. It is very common 
to produce a semi-finished cap screw in 
three operations. 

The method of cold-forging and cold- 
working of metal results in a product su- 
perior to that from most other methods 
of fabrication. Correct cold-working, held 
within the proper limits, increases the 
physical properties of a bolt to a marked 
degree. The continuous flow of the metal, 
if properly handled, is maintained just 
as it existed in the cold-drawn stock. 

In roll threaded sections for example, 
the physical properties are improved first 
by the extrusion process and again by 
rolling the thread. 

The threads on the cold-headed bolt, 
of course, can be either cut or rolled. 
When threads are to be cut, full size stock 
is used. For rolled threading, the stock 
is reduced by drawing or extrusion to the 
pitch diameter of the thread, so that when 
rolled, the outside diameter is the same as 
the cut thread. 


PLATE C 

The shank between the threaded sec- 
tion and the square or the head may be 
full size or 1/32” undersize on rolled 
threaded bolts, if the thread is not up to 
the head or square. 

When the thread is rolled, the bolt is 
about 13% stronger than the bolt with 
the cut thread, due to the cold-working 
of the metal in rolling and the fact that 
the flow lines in the steel are continuous 
and have not been cut. If subsequently 
heated for annealing or heat treating, this 
cold-working property is not retained in 
the same proportion, but impact tests 
demonstrate that the rolled thread has 
higher values than the cut thread even 
after heat treated to the same hardness. 
The superiority of cold-worked products 
therefore, is obvious. 

Sharp corners, of course, should be 
avoided. Also, sharp squares cause pre- 
mature die failure, thereby increasing the 
die costs and the ultimate total costs. 
These corners are a source of trouble and 
should be replaced with as many radii as 
possible. Stresses are like an army and 
will rush to a sharp corner to cause de- 
struction, whereas a radius will distribute 
that army of stresses and relieve the situa- 
tion. Likewise, threads should never be 
located where there is a bending move- 
ment, but should be placed outside of the 
range of any flexing motion as the minor 
diameter of the thread is an easy starting 

(Continued on following page! 
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INSPECTING STEERING GEAR WORM 
There may be cause for discussion, but 
there is no room for argument 


Ga and Inspector, Foreman and Superintendent can 

all see the same thing at the same time with Jones & 
Lamson Comparators. Several observers can inspect and measure 
pieces to within .0001” and agree unanimously. The most intri- 
cate parts are inspected quickly and accurately by even unskilled 
labor. 


In many instances, the Product itself can be improved by 
easier and more accurate gaging. You should explore the profit 
possibilities of these machines, that may save you hours of inspec- 
tion time, reduce your scrap, and improve your product. 


Jones & Lamson Comparators cover the whole field of Pro- 
jection Inspection from profiles barely visible to the naked eye to 
larger parts held to extremely close limits and difficult or im- 
possible to gage mechanically. 


JONES & LAMSON MACHINE COMPANY 
Springfield, Vermont, U.S. A. 


BENCH COMPARATORS 


Manufacturers of: 
Saddle & Ram Type Universal Turret Lathes... 
Fay Automatic Lathes... Automatic Double- 
End Milling & Centering Machines... Auto- 
matic Thread Grinding Machines... Compara- 
tors... Tangent and Radial, Stationary and 
Revolving Dies and Chasers 


PROFIT PRODUCING MACHINE TOOLS 


SEPTEMBER, 1940 


| when you cam dee 

HOOD COMPARATOR WITH 30” SCREEN 
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place for fracture when placed un@er the 
strain of a bend. 

The production rates achieved by the 
cold-heading process can be equaled by 
no other method. Due to systematic stand- 
ardization methods wherever possible, the 
time required by cold-forging engineers 
to get into production on new projects is 
shorter than that necessary for any other 
type of manufacture. 

Cold-forged fastenings such as rivets, 
screws and bolts, can frequently be em- 
ployed with complete success, while other 
methods often fail due to difference in 
materials, methods of assembly and use 
of non-ferrous substances. 

Bolts and nuts are utilized as fasteners 
in small or large assemblies and therefore 
are flexible. They allow for removal for 
repairs to assemblies and also can be ad- 
justed in case of changes, where solid 
or welded assemblies do not permit such 
flexibility. A saving is very often effected 
by the prevention of failure of some ex- 
pensive assembly by having bolts which 
will yield before the others parts in the 
assembly. 

Cold-forging engineers can be of invalu- 
able assistance in designing cheap, effi- 
cient parts which will solve costly prob- 
lems in fabrication. 

A large variety of new articles can be 
made by cold-forging and the field affords 
limitless possibilities. The industry is 
rapidly coming to the fore, and the near 
future is certain to bring innovations 
heretofore unimagined. 


A new Bessemer screw steel and a new 
open hearth screw steel have been an- 
nounced by the Union Drawn Steel Divi- 
sion of Republic Steel Corporation. De- 
veloped to overcome deficiencies in fast 
machining steels formerly available, it is 
claimed that bar after bar of these new 
steels can be machined at highest speeds 
with a resulting fine surface finish and 
without reduction in tool life. 

Produced through the combination of 
modern chemistry and an advanced pros- 
cess of manufacture, these steels are re- 
markably sound and dense in structure, 
free from defects which cause internal 
seams and difficulties that lead to rejec- 
tion of finished parts and which shorten 
tool life and disrupt continuity of high 
speed machining operations. 

The new Bessemer steel, Union Max- 
cut, has physical properties comparable 
to S.A.E.X 1112 and the open hearth 
steel, Union Multicut, has physical prop- 
erties similar to S.A.E. 1115. Both steels 
have been tested on the automatic screw 
machine in Union Drawn’s experimental 
laboratory and in actual production runs 
in the plants of a number of screw ma- 
chine parts producers. 


Whiting Williams, 
Writer, to 


Noted 
Address Meeting 


Detroit, August 28—Whiting Williams, Industrial Consultant, 
Writer and Lecturer, will address the Semi-Annual Meeting and 
Dinner of the American Society of Tool Engineers it was learned late 
today. The meeting will be held at the Roof Garden of the Hotel 
Gibson in downtown Cincinnati on the evening of October 18, 1940, 


and will be part of the three da 


New Classification 
of Tool Steels 


New York, August 20—The American 
Standards Association today announced 
that it has been requested by the Amer- 
ican Society of Tool Engineers to under- 
take a new project on the classification 
of tool steels by classes of usage. The 
purpose of this will be to eliminate the 
guesswork in selecting the proper steel 
for various uses, thus prolonging tool life, 
wearing qualities, etc. This project does 
not concern tool steels alone but also 
other materials used for cutting tools, 
such as cemented carbides and Stellite. 


According to the A.S.T.E. there are 
about 1,000 brands of tool steel on the 
market today, of which many are identi- 
ca] or nearly so. Since there are no stand- 
ards by which the qualities of these mul- 
titudinous brands can be judged and 
classified, the user is bound gradually to 
drift into a general use of a certain few 
varieties of tool steel from which he has 
happened to obtain generally satisfactory 
results. Many times, therefore, he may be 
using the wrong steel for particular ap- 
plications. 


This new project for Standardization 
of Materials for Cutting Tools proposes 
to index all tool steels by class designa- 
tion, by manufacturer, by trade name, 
and by classes of usage. The American 
Society of Tool Engineers feels that this 
classification of tool steel by types, or 
uses, rather than by trade name alone 
will make the choice of the steel for a 
particular application a simple matter to 
the user. 


The request for the new project is be- 
ing submitted to the Standards Council 
of the American Standards Association 
for action at its September meeting. It 
is felt that a centralized effort to correlate 
all previous activities along these lines 
and produce an American Standard will 
be beneficial to all. 


y session of the society held in 


Cincinnati on October 17, 18, 19. Mr. 
Williams will address the meeting upon 
the subject, “What we can Learn from 
Europe.” 


Featured at the technical sessions will 
be two symposia upon the subjects 
“Should Industry Assume the Burden of 
Special Education,” and “Gear Finish- 
ing.” 

Among the speakers at these symposia 
will be F. E. Searle, Head of the Ford 
Trade School, who will speak on “The 
Importance of Engineering Prepared- 
ness.” Dr. R. C. Gowdy, Dean, College 
of Engineering and Commerce, Univer- 
sity of Cincinnati, will speak of “Cooper- 
ative Education.” W.S. Dowman, Assist- 
ant Director, Sales and Office Personnel, 
Goodyear Tire and Rubber Company, will 
speak on “Industry’s Post Graduate 
Course.” George Schiele, Chief Inspec- 
tor and Member of the Board, Cincinnati 
Milling Machine Company, will discuss 
the papers. 


The subject of gear finishing will be 
introduced by Marvin R. Anderson, Vice 
President, Michigan Tool Company, who 
will speak on “Shaving and Lapping 
Gears.” Following him Otto H. Schafer, 
President, Schafer Gear Works, will 
speak on “Production of Gears by Shav- 
ing and Lapping Methods.” I. J. Gruen- 
berg, Chief Engineer, Gear Grinding Ma- 
chine Company, will discuss “Grinding 
Process of Finishing Gears.” Charles 
Pfeffer, in Charge of Gear Development 
and Production, Wright Aeronautical 
Corporation, will conclude with “Produc- 
tion of Gears by Grinding Process.” 


The meeting will open with registration 
in the Mezzanine of the Hotel Gibson on 
the morning of October 17. The meeting 
will continue through Thursday and Fri- 
day with plant tours throughout the day 
and meetings in the evening. It will con- 
clude with a meeting on Saturday morn- 
ing. 

A choice of seven different plant tours 
will be provided to the leading plants in 
the Cincinnati area. These will each 
cover two or three plants. Transporta- 
tion will be furnished. 


A floor show will conclude the banquet 
meeting. 
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HEADSTOCK. Cutaway view 
showing integral type bearing 
and the capillary oiling system. 


SUPERFINISHED SPINDLE is 
made of alloy steel with bear- 
ing surfaces carburized, hard- 
ened, ground and superfinished. 


IMPROVED SADDLE and com- 
pound rest with adjustable 
tapered gibs. Cross slide bridge 
is wide and deep, providing 
rigid support for the tool rest. 


DOUBLE WALL APRON is rigid 
box type construction with all 
steel gears running in oil bath. 


UNDERNEATH MOTOR DRIVE. 
Belt drive to spindle is smooth 
and powerful and provides a 
wide range of spindle speeds. 


BEND LATHE WORKS 


LATHE BUILDERS SINCE 1906 


RECISION is assured in South Bend Lathes by combining fine workman- 

ship with sound machine design. Expert mechanics, skilled by years of 
experience, fit and test each unit with a degree of exactness known only to the 
machine tool builder. 


South Bend Lathes are used in the tool and gauge licentiai of nation- 
ally known manufacturers for the most exacting classes of precision work. 
They are also used for production operations on interchangeable parts re- 
quiring a high degree of accuracy. Conveniently located controls assure an 
ease of operation which reduces operator fatigue, resulting in a uniformly 
efficient rate of production over a long period of time. 


ON DISPLAY IN ALL PRINCIPAL CITIES 


Baltimore, Md.—Carey Machinery & Supply Co.Newark, N. J.—J. R. Edwards Machinery Co. 
Boston, Mass. — South Bend Lathe Works*New York, N. Y.—A. C. Colby Machinery Co. 
Bridgeport, Conn. — A. C. BisgoodPhiladelphia, Pa.— W. B. Rapp, Machinery 
Chicago, Ill. — South Bend Lathe Works** Pittsburgh, Pa.— Tranter Manufacturing Co. 
Cleveland, Ohio — Reynolds Machinery Co.Portland, Ore.—Portland Machinery Company 
Dayton, Ohio—C. H. Gosiger Machinery Co. Providence, R. 1—Geo. T. Reynolds & Son 
Detroit, Mich. — Lee Machinery CompanyRochester, New York — Ogden R. Adams 
Houston, Tex.—Wessendorff, Nelms & CompanySt. Paul, Minn.—Robinson, Cary & Sands Co. 
Los Angeles, Cal.—Eccles & Davies Mach. Co.San Francisco, Cal.—Moore Machinery Co. 
Milwaukee, Wis.—W. A. Voell Machinery Co.York, Pa.—York Machinery & Supply Company 


*Boston Sales Office: 67 Broadway, Kendall Sq., Cambridge, Mass., Tel. Trobrdg. 6369 
**Chicago Sales Office: Room 308, Machinery Sales Building, Telephone State 7283 


924 E. Madison St., South Bend, Ind., U.S.A. 
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Electron Discharge Devices 


That interesting device—the Electric Eye—is becom- 
ing a valuable time saving implement for the Tool 
Engineer. Here's how. 


N attempting to describe some of the 
more recent applications of electron 
tubes, many individual jobs will, by 

necessity, be eliminated. Only a few that 
are most recent and that fit in with the 
Tool Engineer’s program, will be de- 
scribed. 


Three Types 

There are three distinct classifications 
of “Electric Eyes”, or photoelectric cells. 
The earliest group was the photo-conduc- 
tive and, as might be expected from the 
name, the electric conductivity of this cell 
varied according to the amount of light 
allowed to impinge upon its sensitive 
area. Selenium crystals were most gen- 
erally used in making this type of cell. 

The second classification of photoelec- 
tric cells is the photo-voltaic. This group 


bay, 


of photoelectric cells generate their own 
voltage and current when light is applied 
to the light sensitive area. The amount of 
current and voltage coming from the cell 
is of an unusually low order and as a cell 
has very low internal resistance and can- 
not be readily amplified by a conventional 
vacuum tube such as you use in your 
radio. As a result, this general group of 
cells has been relegated to use in expo- 
sure meters, illumination meters, and 
other devices where only meter indication 
of the light is necessary. 

The third group is the photo-emissive 
classification. A few of the general types 
of photo-emissive cells, such as used in 
various industrial applications, are illus- 
trated. These cells have the best charac- 
teristics of any at the present time. They 


Electron tubes, photo-electric cells or “Electric Eyes" are “tools” for the Tool Engi to id 
Here are a few of the photo-emissive type which are finding wider use in industrial applications. 


By 
RALPH A. POWERS 


Electronic Control Corporation 
DETRO 


will respond to light “on” and light “off” 
or light modulations up to 12,000 to 
15,000 cycles per second. They have their 
maximum response in the infra-red and 
near infra-red portion of the spectrum 
making them especially suited for indus- 
trial control applications with an incan- 
descent lamp, as approximately 84% of 
the total radiation from an incandescent 
lamp is in the invisible or near infra-red. 
The other 16% of the radiation is that 
which we can use with our eyes for read- 
ing, etc. Of course, the emissive type of 
cell has a very low output and accord- 
ingly must be amplified by ordinary tube 
methods in order to obtain satisfactory 
results. 

Today we have tubes and more tubes— 
400 or 500 different classifications of am- 
plifying tubes from which to select suit- 
able tubes for operations with the photo- 
emissive cell. The radio has been respons- 
ible for the wide development and accept- 
ance of thermionic or amplifying tubes 
and as various set designers for automo- 
tive radios, to A.C.-D.C. sets for your 
houses, have changed their ideas, the tube 
engineers have kept in step and have off- 
ered new groups of tubes almost monthly.. 

By using radio amplifying tubes the 
output of an ordinary photoelectric cell 
of the photo-emissive type can be made to 
operate substantially well built, long lived 
telephone type relays. The telephone type 
relay is long lived when one considers 
how many times it operates during several 
years that you have uninterrupted tele- 
phone service in your home. 

If it is desirable to operate large con- 
tactors or relays from the photo tube, 
other stages of amplification may be 
added, the same as they are in your radio, 

(Continued on following page) 
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aprocraM- 2 O Help You Get More 
Output from Machines and Presses 


That’s today’s problem—to do more with the equipment you already 
have. 


And it can be done. Right now machines and presses in most plants 
are shut down a far higher percentage of time than need be. The 
cause is tools—tools that were efficient by earlier standards, but fall 
behind modern demands for performance. Each time such a tool 
wears out, chips, goes out of tolerance, breaks, or fails—a machine 
or press in your plant is stopped—for 10 minutes, an hour, a morning 
or several days. 


That’s a solid chunk of extra plant capacity well worth going after. 
And here is a way to do it that is proven by application in more than 
a thousand plants. 


It is simply the use of Carpenter Matched Tool Steels selected and 
heat treated by Carpenter's Matched Set Method. Here is a system 
—born in the tool room—that you can put to work immediately 
to give your plant more capacity—no waiting for additions to 
plant, new equipment, or additional trained men. You can 
start where you are to make a general improvement in the 
performance of your tools, and gain extra output and lower 
unit costs. 


In this new Carpenter booklet on Spotlighting Hidden 
Plant Capacity, you will find a ready-to-use pro- 
gram for accomplishing this outline. Get 
your free copy today. Just mail this 
coupon. 


THE CARPENTER 
STEEL COMPANY 
READING, PA. 


r 
THE CARPENTER STEEL COMPANY 
122 Bern Street, Reading, Pa. 
3 ee | Gentlemen: Without obligation, please send me your booklet 
oe telling how to get more output from machines and presses. 
H (Please Print) 
(Firm Name Must Be Given) 
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ELECTRONIC DEVICES 


(Continued from preceding page) 


until sufficient power output is derived 
to operate a solenoid valve, a large con- 
tactor, a motor regulating device, an auto- 
matic rejection device or similar equip- 
ment placed directly in the plant or anode 
circuit of the final tube of the amplifica- 
tion chain. 

The items deal specifically with photo 
tube operation; but there are countless 
other applications where straight, for- 
ward amplification has been found essen- 
tial in order to obtain accuracy and speed. 
It is a known fact that with a conven- 


tional amplifying tube a few micro-am- 
peres (millionths of an ampere) of cur- 
rent going through contacts of a gauge 
head will in turn cause the grid of a con- 
ventional amplifying tube to become suffi- 
ciently positive so that the plate circuit 
can control several milli-amperes and 
with two are three stages of amplification 
even the primary of large welding trans- 
formers, 50 KVA or more, are being ex- 
cited in the anode circuit of electron dis- 
charge devices. 

In other words, today the association of 
various electron discharge devices opens 
an entirely new field to the Tool Engi- 
neer. Among other things, it allows him 
to measure more accurately with greater 
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—MORE THAN EVER BEFORE 
—AND BY ANY YARDSTICK 


SAVE MONEY FOR USERS! 


Products that are original and different plus modern 
sales engineering total a service worthy of investi- 
gation by every economy-minded plant executive. 


D. A. STUART OIL CO. Ltd. 


CHICAGO, U. S. A. ~ EST. 1865 


Warehouses in Principal 
Industrial Centers 


Address request for a STUART OIL discussion and pro- 
posal to general offices at 2727 SO. TROY ST., CHICAGO 


speed and greater economy than has here- 
tofore been possible. Some applications 
result in automatic machines. 

It is best to start out with the simplest 
of photoelectric applications. By simple 
applications we usually refer to the 
straight, forward light on and light off 
applications. As a typical example, the 
standard Light Relay and Light Source 
will either open or close a circuit upon 
interception or upon re-establishment of 
the beam of light between the Light 
Source and the Light Relay unit. This is 
indicated by the two pilot lamps. Upon 
interception of the beam of light, one 
pilot lamp is extinguished and another 
pilot lamp becomes illuminated. These 
standard Light Relays, consisting essen- 
tially of a Light Source projecting a beam 
of light through an optical system to a 
photoelectric cell, followed by a single 
stage of amplification and a single mag- 
netic switch which will either make or 
break a circuit upon cutting the light off 
or allowing the light to impinge upon 
the photoelectric cell, are being used for 
control of conveyors, starting and stop- 
ping motors, safety devices on elevator 
doors, routing tote pans on conveyors, 
opening and closing doors, and other sim- 
ilar applications where it is desirable to 
have a frictionless contact with an ob- 
ject. We will refer to the interception or 
establishment of a beam of light as being 
frictionless, although in theoretical prac- 
tice there is some energy dissipated by 
moving the object into the beam of light 
and also energy expanded by the beam 
of light in the course of removing the ob- 
ject. 

These general “on” and “off” applica- 
tions where the beam of light is two to 
three inches in diameter do not usually 
fall within the category of applications 
of the Tool Engineer. However, more ad- 
vanced photoelectric equipment has been 
used by the Tool Engineer to advantage. 

The multi-stage photoelectric amplifier 
with self-contained power supply for fur- 
nishing direct current to the various com- 
ponents of the circuit offers a great deal 
more sensitivity as far as light “on” and 
light “off” the photoelectric cell is con- 
cerned; can be used as a limit switch, as 
a gauging unit, as a temperature con- 
troller with resistance heater, and count- 
less other applications now in the auto- 
motive and allied industries. : 

This particular unit will operate with a 
Light Source (see sketch) having an op- 
tical system consisting of two culminating 
lenses which in turn project an image of 
the filament of the lamp on the optical 
slit. A corrected objective lens picks up 
the image of this brightly illuminated op- 
tical slit and refocuses it at approximately 
54” from the objective lens. At this point 
the slit can be varied from 0.0005” in 
thickness to several thousandths of an 
inch in thickness, depending upon the ap- 
plication. As the photoelectric amplifier 

{Continued on following page! 
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can be made extremely sensitive in this 
multi-staged set-up only approximately 
15% to 20% of the light beam has to be 
interrupted in order to actuate the relay 
in the unit. Consequently, if the optical 
slit is adjusted so that the image point of 
focus of the beam of light is only 0.001” 
in thickness and, as an example, 14” in 
width, the object only has to obstruct 
20% of this 0.001” in order to obtain 
actuation of the photoelectric amplifier. 
Therefore, this unit offers possibilities as 
a frictionless limit switch where un- 


usually close tolerances of control are 
necessary. 

In the set-up illustrated, a group of 
neon tubes are used to represent a 
counter. A conventional high speed mo- 
tor switch or stepping switch, similar to 
those used in your dial telephone ex- 
change, actuates the neon tubes, one after 
the other. It will be noticed that upon 
taking the conventional comb and passing 
it through the image point or focusing 
point of the beam of light, the motor 
switch will step in accordance to the teeth 
of the comb. The motor switch is being 
used as a counter as a mattter of con- 
venience for demonstration. 

This same installation is being used 
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by some of the largest manufacturers of 
zippers to count the scoops on each side 
of the zipper to see that they have the 
same number on each side. An electric 
counter was developed for these manu- 
facturers which would operate directly in 
the anode or plate circuit of the last stage 
of amplification, and when setting up ma- 
chines it was possible for them to count 
the right and left hand scoops much more 
rapidly than was possible by the previous 
method of laying them on a table and 
counting them individually. 

The same general procedure with an 
electric circuit to close when the correct 
neon lamp turned “on”, or, in other words, 
when the motor switch came to the cor- 
rect point, is being used to determine that 
actually 144 screws or bolts are placed 
in an individual package, that the correct 
number of links are in a section of chain, 
that the correct distance is covered by 
rubber used in making false teeth as it 
is placed between two sections of cloth, as 
a suitable gauge for the thickness of an 
air gap between ground and central elec- 
trodes of spark plugs, as a frictionless de- 
vice for measuring four or five different 
sizes with four or five different units 
with variations of plus or minus 
0.0005”, as a means of reading and indi- 
cating accurately the bounce of a conven- 
tional scleroscope hammer, as automa- 
tically reading the indications on a stand- 
ard dial indicator, as automatically con- 
trolling from a pressure gauge when pres- 
sure switches were not accurate enough. 
These are but a few of the applications of 
the multi-staged photoelectric amplifier 
in conjunction with a small beam of light 
and a suitable photoelectric cell unit. It 
would be impossible to enumerate the 
hundreds of applications that are made 
possible because of the advanced design 
of the optics in the Light Source and the 
corresponding advanced design in the 
sensitivity of the photoelectric amplifier 
to respond to the small variations in light 
occasioned by the interception of the very 
narrow beam. 

Of course electron discharge devices 
are being used to time welders, to control 
the primary circuit of welding transform- 
ers and other heavy applications that do 
not generally fall within the category of 
the conventional tool or machine design. 
These applications will not be discussed. 


About a year and a half ago consider-" 
able interest was shown in the possibility 
of adapting high speed telephone relays 
in conjunction with direct current power 
supply to operate from electrical contacts 
actuated by gauging devices. 

In these early attempts of electric gaug- 
ing, mechanical lever magnification was 
used. If it was desirable to automatically 
sort or grade pieces rapidly to limits of 
0.0001”, the designer would have a ten 
to one lever magnification so that the elec- 
trical contacts of the gauge would open 
and close 0.001”. This seemed sufficient, 

(Continued on following page! 
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if, in turn, the operating coil of the mag- 
netic switch, which was to cause auto- 
matic rejection or passage, did not con- 
sume over four or five milli-amperes 
(4/1,000ths of an ampere) at 24 to 48 
volts D. C. It was found, however, upon 
actual demonstration and practice that 
even the few thousandths of an ampere of 
current at the applied voltage caused oxi- 
dization of the contacts. 

In general practice, spherical contacts 
are most widely used where accuracy in 
contact making is necessary; but it must 


be assumed from theory that two spheres, 
when coming in contact and at the first 
instant of contact, obtain only infinitesi- 
mal point contact. Therefore, upon the 
first infinitesimal point contact the one or 
two milli-amperes of current that would 
normally be dissipated in the relay coil 
are in actuality dissipated at the high re- 
sistance of the infinitesimal point contact. 

This was first proved in the penetra- 
tion type paint thickness gauge in which 
a phonographic needle or other sharp 
stylus was pushed through the paint film. 
The metal under the paint film was con- 
nected in series with the micrometer 
screw penetration gauge through a bat- 
tery and a small flashlight lamp. It was 
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found upon repeated tests, after removing 
the paint film that the point of the stylus 
had actually made an indenture in the 
metal before sufficient energy was dissi- 
pated in the balance of the circuit to oper- 
ate the flashlight lamp. Accordingly the 
theory was advanced that if the few milli- 
amperes of current could be reduced to 
a few millionths of an ampere that this 
penetration of the metal beneath would 
not take place. 

Several years ago, we introduced a 
group of film thickness gauges which 
used, and are now called, “Trigger 
Circuits”. In actuality the stylus, when 
it came in contact with the metal coating 
beneath the insulating film, only had to 
pass a few micro-amperes of current to 
make the grid of the amplifying tube posi- 
tive. This amplifying tube in turn passed 
several milli-amperes in its plate circuit, 
which in turn, through a magnetic switch, 
actuated the indicating pilot lamp. Upon 
thousands of repeated tests it was found 
that the average operator could obtain 
reliable readings on the film thickness 
without any mark appearing on the bare 
metal after the paint was removed with a 
reducer, and with accuracy of 0.0001”. 

Following this development and fol- 
lowing the necessity of developing some 
way of obtaining high speed gauging, the 
Trigger Circuits were introduced. The 
Trigger part of the circuit is now being 
used, not only by one of the largest auto- 
mgtive factories, but also by one of the 
largest bearing plants for measuring out- 
of-round, over-all length, diameters, taper, 
hollow grind, and other measurements 
that must be made accurately and rapidly 
and with a minimum upkeep and adjust- 
ment of the gauge. The Trigger Gauge 
itself is merely an advancement over the 
early method of electrical measurement. 
It is an advancement because it is faster, 
more accurate and eliminates the neces- 
sity of the operator reading a conven- 
tional meter which has been calibrated to 
0.0001” or greater accuracy. 

In the Trigger Gauge, if it is a hand 
operated unit, pilot lamps are generally 
used to indicate under, over and correct 
size, or two or three sizes either side of 
the correct size when selective fits are 
necessary. Accuracy may be held to 
0.000025” without requiring a tremen- 
dous amount of mechanical lever magni- 
fication. This has been possible due to 
the use of electron discharge tubes as they 
operate extremely simply with a mini- 
mum of upkeep and maintenance. 

In the Trigger Gauge the conventional 
vacuum tube amplifier, as used in the 
paint thickness gauge, is replaced by a 
gas filled tube. The only difference be- 
tween the gas filled tube and the vacuum 
tube is that upon once firing the tube—or, 
in other words, making the grid positive 
—the tube remains in the fired condition 
and continues to conduct until the anode 
or plate circuit is opened. This makes an 
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ideal arrangement for storing desirable 
or undesirable limits in an automatic 
gauge. In a hand operated gauge it also 
allows the pilot lamps to remain lighted 
even when the gauge is opened for a de- 
sired pre-adjusted period of time. Inci- 
dentally, a second gas tube can be used 
as a timing tube to extinguish all the pilot 
lamps after the pre-adjusted period of 
time has elapsed or the pilot lamps may 
remain lighted until the clamping fixture 
holding the pieces is completely released. 
In either case, the function is to open the 


positive voltage supply to the anode of 
the aforementioned gas tube. This allows 
de-ionization of the gas in the tube; pro- 
viding, of course, that the grid circuit has 
been returned to its normal known oper- 
ative point. 

At the present time the trigger gauge 
seems to offer unusually large possibili- 
ties. In the first place it is possible to 
minimize mechanical magnification in the 
gauging unit itself. In other words, the 
electrical contacts used for automatic 
gauging or for hand gauging can be set 
up to within 0.00005” of each other and 
as long as they are kept clean they will 
not operate until infinitesimal contact is 
made between the two gauging elements. 
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At this time only point contact is neces- 
sary because only a few micro-amperes of 
current have to travel through the gaug- 
ing contacts. The contacts do not have 
to be forced against each other and no 
pressure has to be exerted on the work 
that is being measured. Greater accuracy 
can be obtained at higher speed. With 
the gas tube used in this circuit in-place 
of the conventional low current relay, the 
possibilities of increased speed are un- 
questioned. Where a high speed tele- 
phone type relay in an out-of-round meas- 
urement will operate in 7/100ths or 
8/100ths of a second, the gas tube, for 
doing the same job, requires only a few 
micro-seconds, or, in other words, only 
that portion of time required for ioniza- 
tion of the gas in the tube. 

In using Trigger Circuits for measur- 
ing, it has been found that, particularly 
in out-of-round dimensions, where the 
duration of “on” and “off” time of the 
contacts as the piece is revolved is ex- 
tremely short, the gas tube is the only 
answer because there were no relays that 
would latch in or electrically close them- 
selves and remain closed after the mom- 
entary impulse. Trigger Circuits can be 
built into any conventional gauge. The 
gauge part will replace constant upkeep 
and maintenance on dial indicators and 
other associated equipment. The indica- 
tion by pilot lamps operating from the 
Trigger Circuits removes that ever pres- 
ent human element which must determine 
in their own mind and which must read 
with their own eyes the variations in the 
pointer of a dial indicator of electric me- 
ter gauges. Therefore, there are less fal- 
lacies and less possible inaccuracies due 
to the human element when hand gauges 
are equipped with Trigger Circuits. 

It has been the experience in produc- 
ing electron discharge devices to find that 
many plants have not only requested the 
electronic equipment, but others have re- 
quested complete machines. Some of 
these machines might be of interest. 

Several years ago a machine was pro- 
duced for sorting Recordak film file. Film 
filing system is rapidly replacing filing 
carbon copies, etc. In the Recordak sys- 
tem a copy of the insurance policy, letter 
or deed is made by photographing on one 
16 mm. frame an image of the original 
document. In some places thousands of 
these records are made every day. In 
every 100 foot roll of film there are hun- 
dreds of these records. The problem in- 
volved itself as to how to find one of these 
filed records after two or three years. In 
the past it has been practice to approxi- 
mately locate the specific record by film 
footage indicators. 

With the photoelectric system it was pos- 
sible to establish on the preceding frame 
a series of spots photographed from a 
blackboard, consisting of white drops 
electro-magnetically operated. These 
white drops were in actuality operated 

(Continued on following page! 
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from a conventional typewriter keyboard 
and when an exposure of the desired 
piece or manuscript was photographed at 
the same time, on a separate frame, an 
exposure of the so-called blackboard was 
made. 

When it was desired to find this indi- 
vidual frame, the operator set up, through 
an associated similar typewriter key- 
beard, a series of electrical circuits and 
the projector was started with the frames 
of spots being projected on a group of 100 
photoelectric cells. The 100 photoelectric 


cells in turn actuated 200 tubes of ampli- 
fication. It might be interesting for you 
to visualize a 200 tube radio set in your 
home. 

When the correct group and sequence 
and the combination of spots of light were 
projected on the correct group and se- 
quence of photoelectric cells previously 
set up through the electrical circuit out- 
lined, the projector would stop and at 
that point was the letter and the file de- 
sired. 

The machine was later built with elec- 
tron tubes so that it would multiply, add, 
subtract and divide. 

Electronic equipment has uses from the 
business machine just described to photo- 


Jur automatic expanding and retracting tools for pro- 


ducing duplicate parts have many advantages over th 


conventional design. The cam actuated ty 
attain extreme accuracy to and from cutting position. 
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electric equipment in conjunction with 
suitable conveyors for automatically sort- 
ing rock salt and rejecting undesirable or 
blackened pieces. 

Approximately three months ago a ma- 
chine was built which was designed to 
not only hydraulically clamp, but also, 
through electron discharge devices and 
photoelectric cells, to indicate the bounce 
of a hammer on a tappet. The machine 
was originally designed to scleroscope 
each tappet in two positions. If upon 
scleroscoping the first position a spot was 
selected that was determined to be soft 
because the hammer did not bounce high 
enough, the second scleroscope reading 
was eliminated and the piece was auto- 
matically rejected with those that were 
too soft. On the other hand, should the 
first indication be that the piece is hard 
enough, the hammer of the scleroscope 
would bounce into the beam of light and 
the piece would be scleroscoped the 
second time with the photo tube indicat- 
ing and storing the impulse as to whether 
or not the scleroscope hammer bounce 
was high enough. In other words, these 
tappets that proved or indicated them- 
selves as being hard enough upon first 
scleroscoping operation were automatic- 
ally subject to the second scleroscoping 
operation. If they passed both stages, 
they were indexed through the rotating 
mechanism of the hydraulic machine to a 
position where they were ejected as being 
desirable. All pieces that either failed in 
the first or second attempt to pass the 
hardness test, or, in other words, did not 
allow the scleroscope hammer to bounce 
to the desired height, were rejected auto- 
matically at another station. 

Just a few weeks ago a complete hydrau- 
lically operated machine was shipped, 
which used form mandrels to bend the 
two ground electrodes of spark plugs. 
After the forming operation had been 
completed the mandrels came forward 
and gapped each individual ground elec- 
trode of the spark plug to 0.026” to 
0.028”. The actual operation of the con- 
trol of the gapping was _ performed 
through Trigger Circuits. Upon each 
ground electrode being gapped to the de- 
sired distance, the two mandrels, around 
which the ground electrodes had been 
bent, were retracted fully to allow extrac- 
tion of the completed spark plug from the 
die of the machine. 

This machine could be built without the 
use of electron discharge devices, but had 
it been built without the use of tubes, it 
is safe to say that it would require ap- 
proximately six to seven seconds for the 
complete sequence to take place; but 
with electron discharge tubes controlling 
the sequence, the measuring of the gap 
and the corresponding retraction of the 
gappers, the machine cycle speed from 
the time the plug was inserted until it 
was ready to be removed was less than 
1.75 seconds. 
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Final Report 


A.S.T.E. Survey the 
Shortage Skilled Men 


HIS survey by The American Society 
of Tool Engineers was made to de- 
termine the approximate needs of 
Industry in the Tool Engineering field. 
Our Society has been flooded with calls 
from Industry in many sections for skilled 
Tool Engineers with very few available. 
This indicated the necessity for establish- 


_ing sources of supply and of obtaining in- 


formation as to requirements. 

Since the work of the Tool Engineer 
would be barren without an adequate 
supply of craftsmen to produce his pro- 
duction equipment it was decided to study 
the shortage of tool and die makers and 


skilled mechanics also. 

The survey was made with question- 
naires sent to a cross section of the metal 
working industry in all sections of the 
country and the information obtained rep- 
resents a cross section of industrial opin- 
ion as well as total industrial require- 
ments in the skilled help mentioned, 
based on cross section figures. 

It was not and will not be the inten- 
tion of this Society to determine specific 
requirements of specific localities, neither 
will we step outside of the metal working 
sections of industry. However, the values 
shown for the metal working industry, 


which is approximately 15% of all manu- 
facturing plants, provide interesting spe- 
culation on the total effect of the indicated 
expansion of operations. 

The survey was made among those 
plants included in groups 11, 12, 13, and 
14 of the 1937 Biennial Census of Manu- 
facturers. These groups included iron 
and steel and their products, non-ferrous 
metals and their products, machinery. 
and transportation equipment. Falling 
in these groups are a total of 25,551 plants 
employing 3,470,606 people and an an- 
nual value of products equal to $22.141.- 
133,789. 


What are the Results? 


How many plants are already short of skilled help? 


Need Shiled Mechanics 60% 
How many skilled men are needed at once? 

Tool and Die Makers Needed ................--.55. 127,750 

Skilled Mechanics Needed 408,816 
How many plants plan to increase operations? 

During the first half of 1940 ................00005 ... 53% 


How many additional men will this expansion require? 


78,208 

Tool and Die Makers Needed ..................005- 281,060 

Skilled Mechanics Needed 332,160 
How many plants are trying to relieve shortage? 

Plants having apprentice training programs ............. 30°, 

Plants training some men in other ways ................. 41"; 


This Shortage General? 


How many plants need additional Tool Engineers? 


New England States .... 
Middle Atlantic States .. 
North Central States ... 


How many plants need additional Tool and Die Makers? 
New England States .... 
Middle Atlantic States .. 
North Central States .... 
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How many plants need Skilled Mechanics? 


New England States 43% 
Middle Atlantic States ................... 69% 
How many plants are planning expanded operations? 
New England States ................. .65% 


Note: New England States include Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, Connecticut; Middle Atlantic States include New 
York, New Jersey, Pennsylvania; North Central States include Ohio, Indiana, 


Illinois, Wisconsin, Michigan. 


What Caused This Shortage? 


HREE principal causes of our pres- 

ent acute shortage of skilled men 

in industry were determined by sum- 
marizing the answers to question six of 
the survey questionnaire. Since the an- 
swers were made by men who are faced 
with the problem of getting out produc- 
tion, of using such help as can be had 
and of training the help available in their 
respective localities to their respective 
needs it may be assumed that they have 
some knowledge of the situation. 

1. Generally it seems that our Industry 
and our Educational Institutions have 
gradually drifted apart over a period of 
many years until it is difficult for either 
to understand the problems of the other. 
The primary function of Education has 
been to train young men for so called 
“white collar” jobs in an era when the 
need for such volume of “white collar” 
workers does not exist. In too many in- 
stances the vocational school has been 
recommended to backward or incompe- 
tent students thus encouraging a belief 
that vocational training is intended for 
backward students. Vocational divisions 
too often have old, obsolete and meager 
equipment and the vocational course has 
not been modified to keep pace with the 
developments in industry. In too many 


What Being Done 


HE rapid change of events in Europe 

and subsequently in the United 

States since the Annual Meeting of 
the A.S.T.E. was held in New York in 
March has made the newly formed Edu- 
cational Committee one of the most im- 
portant ones in the Society. Since that 
time Hitler, has blitzkrieged through Hol- 
land, Belgium, and France and has been 
working up to an assault on England. 
Sensing a danger to its own way of life, 
were British seapower to be destroyed, 
the United States has launched the great- 
est naval building program in its history 
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instances a scholarly type instead of an 
engineering type has supervision over vo- 
cational training. 

These criticisms are general and must 
not be interpreted to mean that there are 
no schools doing a satisfactory job of vo- 
cational training. We find some of them 
doing a wonderfully valuable work but 
all too few of them. 


2. Union Labor’s belief that scarcity 
brings prosperity has been applied in 
connection with apprentice training in in- 
dustry and in many instances they ban 
such type of training or restrict it to very 
small proportions. Their argument has 
been “why train more men when there is 
not enough work for their members” and 
“the émployer will use apprentice plans 
to obtain cheap help”. 

Unfortunately recent developments in 
the Union Labor field have not considered 
ability as a requisite for union member- 
ship. Excessive zeal for union member- 
ship employment and seniority rights have 
crowded ability to one side as a consider- 
ation for industrial employment. These 
conditions are felt most in those indus- 
tries or plants where intensive union or- 
ganization work has been under way. 


3. The depression years, which have 


and has begun to build its first mechan- 
ized army of huge proportions. A year 
or more ago the aircraft industry began 
expanding and has been doing so in geo- 
metric progression. Leading industrial- 
ists have been called to Washington, to 
bring mass production techniques to the 
defense program. 


Meanwhile, this survey conducted by 
the Amer. Soc. of Tool Engineers has in- 
dicated a shortage of skilled men in all 
ranks of the army of men required for the 
production of planes, engines, tanks, 


brought regulation after regulation and 
tax on tax have made industrial training 
difficult and in many instances impossible 
particularly among small plants. Also 
the gradually decreasing production vol- 
ume and the decreasing total number of 
plants during depression years made in- 
dustrial training less necessary. Very 
large plants have been able to and have 
continued to operate their own training 
schools while supporting an ever increas- 
ing tax load for public instruction. Small 
plants have not been able to do this and 
the total volume of all small plants looms 
large in comparison with the total volume 
of all large plants. 

There is a belief among small plants 
that the great tax cost for public in- 
struction should provide for the training 
needed. 

Information of a more optimistic nature 
is to the effect that in some industrial ]o- 
calities, industry and vocational schools 
have been working very close togetiier 
with the vocational school teaching as 
much as they can of what industry re- 
quires and industry taking their product 
and completing the training. Such co- 
operation and accomplishment should be 
general throughout the country. 


About It? 


guns, battleships and munitions. There 
is a shortage of Tool Engineers, tool and 
die makers, skilled mechanics and pro- 
duction workers. Somehow or other, men 
to fill these positions must be found with- 
in a relatively short time and others must 
be trained as rapidly as possible to fill 
the gaps in the ranks left by men ad- 
vanced to higher qualified duties. It is 
obvious that the A.S.T.E. is in a unique 
position to be of service to our country 
in facilitating such a program of indus- 
trial mobilization. In fact it has already 
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WHAT IS BEING DONE 


(Continued from preceding page! 


offered its services in this respect to Wil- 
liam S. Knudsen, head of the production 
division of the National Defense Advisory 
Commission at Washington. 
Fortunately, our Society had begun the 
formulation of a program for Tool Engi- 
neering education almost a year ago. 
During the presidency of J. R.Weaver, 
an Educational Committee of the A.S.T.E. 
was appointed to work up a long term 
program along such lines. This Commit- 
tee first attained national recognition dur- 
ing the Annual Meeting held in New York 


last March when an entire technical ses- 
sion was devoted to the many phases of 
this broad subject. Two representatives 
from industry, one high school supervisor 
and an engineering educator representing 
the colleges presented papers, each out- 
lining a separate viewpoint. The lively 
discussion that followed indicated a keen 
interest in this subject on the part of 
the membership and an appreciation of 
the fundamental importance of the prob- 
lem. It was one of the many demonstra- 
tions at this Annual Meeting of the growth 
in stature of the Society as a whole. 
Herbert D. Hall, past chairman of the 
New York-New Jersey Chapter was ap- 
pointed chairman of the Educational Com- 
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There are 3 types of NOPAK 
Air Cylinders, (a) Self-Regu- 
lating Cushion (b) Adjustable 
Cushion and (c) Non-Cush- 
ioned. Each — in 6 
standard mountings. 


The NOPAK Self-Regulating Cush- 
ioned Air Cylinder is one cylinder 
which requires no adjustment. The 
cushioning action at the end of each 
piston stroke is controlled automat- 
ically. As the piston sleeve enters the 
bore in the cylinder head, the air 
trapped between piston and cylinder- 
head acts as an air-cushion over the 
entire piston surface. 


“Cushion” Remains Constant 
The smooth, gradual, cushioning action (pre- 
determined by the taper, tolerances and length 
of cushion-sleeve, and by exhaust-bore diameter) 
remains constant at all times regardless of stroke 
length or cylinder bore. There is no needle- 
valve to be frequently re-adjusted, to clog up. 
get out of order. 


For Complete Data, ask for Bulletin 77 
GALLAND-HENNING MFG. CO. 


2757 South 31st Street o Milwaukee, Wis. 
Representatives in Principal Cities 
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mittee by Jim Weaver, and Mr. d’Arcam- 
bal, asked him to continue this work 
when he took over the presidency of the 
Society. Mr. Weaver, is a member of the 
Committee, along with other stalwarts 
like our founder O. B. Jones and Otto 
Winter, long an advocate of setting up 
courses in Tool Engineering on a college 
level. J. P. Wiley of McKeesport, Pa., 
was appointed because of his interest in 
personnel work. 

Realizing the difficulty of carrying on 
a program of this kind with infrequent 
meetings owing to the scattered geograph- 
ical locations of his national committee, 
Herb Hall, last March, set up a local 
group known as the Educational Program 
Advisory Committee, made up largely of 
members of Chapter No. 14. This sub- 
committee is at present composed of Herb 
Hall, Frank C. Sheeley, another past 
chairman of the New York-New Jersey 
Chapter and chief tool designer at Hyatt 
Bearings Division of General Motors; 
Frank R. Wodtke, apprentice supervisor 
at Hyatt; Charles L. Thomson, chief tool 
designer of Singer Mfg. Co.; C. B. Carl- 
son, manager of the Ediphone Division 
of Thomas A. Edison, Inc.; Edward N. 
Wallen, who is connected with one of the 
New York City vocational schools; and 
Frank J. Oliver, Associate Editor, The 
Iron Age, who has been acting as secre- 
tary of the Advisory Committee. This lo- 
cal group has been meeting monthly since 
March, the last meeting having taken 
place on August 27. As the summer wore 
on even more frequent meetings were held 
by Messrs. Hall, Sheeley, and Wodtke, to 
whip into shape an outline of a high 
school course that would be useful to a 
young man desiring a career in the metal 
manufacturing industry. 

The long term program as outlined at 
the first meeting of the sub-committee has 
been divided into four parts, covering a 
study of the following: 


(1) The requirements of industry. 


(2) The educational facilities avail- 
able. 
(3) The educational facilities  ulti- 


mately desired or feasible. 


(4) The candidate himself—his apti- 
tudes, his interests and his ambi- 
tions. 

As might be imagined the first steps in 
such a broad program are largely fact 
finding and in the beginning, to define the 
problem, the survey of the requirements 
of industry was largely limited to the lo- 
cal area. Since then the National Office 
of the Society has made a nation wide 
survey and individual sub-committees are 
being set up in each city where there is a 
chapter to discover the detailed needs of 
local industrial plants as regards the 
shortage of Tool Engineers, tool and die 
makers and skilled mechanics. At the 
same time, the local educational commit- 
tees, which each chapter chairman has 

(Continued on following page) 
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Because they reduce the cost per piece machined— 


HAYNES STELLITE “2400” TooLs 
are STANDARD 


on these Machining Jobs... 


Ciutcu Housinc—Finish-machining the joint face of a SHEAvVE—Turning the O.D. of a 50-inch semi-steel V-belt 
cast iron clutch housing with a Haynes Stellite “2400” sheave with a Haynes Stellite “2400” welded tip tool at 
solid tool bit at 155 surface feet per minute. The tool 79 surface feet per minute. Brinell hardness—200 to 225. 
cuts on the point and must retain its sharpness in order Grooving is done simultaneously with another Haynes 
to finish the corner of the “pilot.” Stellite “2400” tool. 


Haynes Stellite Specialties 


This grooved bushing and 
sleeve are typical of the 
| Haynes Stellite specialties 
which can be supplied— 
either rough or finished to 
your specifications—for high resistance to abra- 
sion, corrosion, and heat. For information write 
Kokomo, Indiana, or the nearest district office— 
Chicago, Cleveland, Detroit, Houston, Los 
Angeles, New York, San Francisco, Tulsa. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
New York, N. Y. UCC Kokomo, Indiana 


VaLvE Guarp—Rough- and finish-turning and facing an 
8-inch diameter semi-steel valve guard for an air com- 
pressor with Haynes Stellite “2400” tools at 176 surface 
feet per minute. 


A red-hard, wear-resisting alloy of cobalt, ch ium and £ 
The words ‘‘Haynes Stellite’”’ and the designation “2400” are trade-marks of Haynes Stellite Company. 


See demonstrations showing why Haynes Stellite cutting tools give such 
outstanding performance. Visit the Haynes Stellite Company exhibit. 


—Area D-14, National Metal Exposition, Cleveland, October 21 to 25. 
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WHAT IS BEING DONE 


(Continued from preceding page) 


been asked to set up along the lines of 
the nucleus group in New Jersey, have 
been asked to invite criticism (from 
school supervisors and directors of indus- 
trial training programs) of the tentative 
four-year high school course that has been 
worked out by the Educational Program 
Advisory Committee. 


After all the criticisms and suggestions 
are returned to this committee, the pro- 
posed course will be revised and _pre- 
sented for adoption by the Society at its 
Semi-Annual Meeting in October. At the 


same meeting Herb Hall, will make a 
complete report on the data uncovered 


by his Committee to date. 


While it is realized that Tool Engineer- 
ing education may be carried on at many 
levels, at the start the Committee has con- 
centrated on high school courses and ap- 
prenticeship programs carried on in in- 


dustry. Information has been obtained 
from a dozen leading industrial firms on 


their apprenticeship courses and one 


Middle West concern has placed at the 
disposal of the Committee a survey of 36 


apprenticeship training programs. The 


Federal Committee on Apprenticeship 
Training has also cooperated in this 
phase of the investigation. 


~PREcisiOo™ 


Watch for our NEXT advertisement which will Present another 
important Cushman development in modern Precision € hucking 


with... 
* STATIC BALANCE of 


Chucks for use on all new type 
taper spindles. 


CHUCKS are tested for balance, 
as shown in this photograph, on 
standard Gisholt Static Balancing 
Machines which permit balancing 
accuracy within 2 oz-inches. 


ASK YOUR LOCAL 
DISTRIBUTOR 
HE KNOWS 


Photograph taken in the 
Cushman Plant shows Chuck 
on Gisholt Static Balancer. 
Operator checks against 
close limits for static balance 
in all positions. 


Since 1862 


a Balance of Chucks is just one of the many additional precision features now offered by Cushman at no extra 


cost to chuck users. It means smoother operation and 


&reater machining accuracy on any turning job. It becomes 


essential at higher spindle speeds and heavy feeds on latest type high production machine tools. 


For the best in modern chuck design and pertormance, buy by the name 


specify CUSHMAN Chucks. 


THE CUSHMAN CHUCK COMPANY, HARTFORD, CONN. 


Representotives in MEW YORK CHICAGO PHILADELPHIA 
Sold in Caneda by Canadian Fairbanks Morse Co., Ltd. 


CUSHMAN 


ST. LOWIS - SAM FRANCISCO RUTHERFORD, 


CHUCKS 


WORLD STANDARD 


for PRECISION 


After receiving this information on ap- 
prenticeship training courses, Frank 
Wodtke, who handled this phase of the 
program, wrote the same companies ask- 
ing for data on where apprenticeship 
graduates ultimately went in industry. 
Although only a few companies followed 
through on such graduates, some surpris- 
ing results were brought out, indicating 
that from thirty-five to forty-three per 
cent of graduates of a machinist appren- 
tice course ultimately went into Toot ka- 
gineering work and that ninety per cent of 
graduates of a draftsmen course con- 
ducted by a machine tool builder were 
found working in jobs that could be 
classed as Tool Engineering. This is why 
the committee is placing such emphasis 
on a high school course that will enable 
a boy to slip into an apprenticeship pro- 
gram. 

During the last six months the com- 
mittee has drawn on considerable outside 
assistance, particularly on the part of 
men engaged in personnel work in indus- 
try and in vocational training programs. 
In fact the Personnel Research Federa- 
tion, through its director, Dr. Charles S. 
Slocombe, has offered to have key per- 
sonnel men in the various industrial cen- 
ters establish contact with the local edu- 
cational committees of the A.S.T.E. that 
are being set up. 

While the original purpose of the com- 
mittee was and still is the laying of the 
ground work of a long term educational 
policy, the emergency defense program 
has required that steps be taken to speed 
up the whole program where feasible in 
industry, but obviously not in the high 
school stage. Already, the committee has 
uncovered some pertinent information on 
intensive training programs and expects 
to make available to industry the results 
of its survey, now in the initial stages. 

Running through the many discussions 
held by members of the advisory commit- 
tee has been the question of just what is a 
Tool Engineer. A surprising amount of 
disagreement was at first indicated, but 
by means of a thorough analysis the com- 
mittee believes it has been able to iden- 
tify the species, no matter what disguise 
the individual might wear in the form of 
an occupational title. The study has en- 
tailed the correlation of subordinate 
grades of work that ultimately lead into 
fully qualified jobs in Tool Engineering. 
These subordinate jobs in a typical pro- 
duction engineering set-up as pictured in 
an organization chart of a metal working 
firm indicate the places in the organiza- 
tion from where men might readily be 
drawn in an emergency to fill Tool Engi- 
neering positions. The same study, which 
will be published at a later date. also 
shows where the starting jobs might be 
found for graduates of apprenticeship 
courses and the typical channels of ad- 
vancement into full professional work 
along Tool Engineering lines. 
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@ MARVEL has developed a better System of 
Metal Sawing comprising a complete line of 
modern MARVEL Sawing Machines and the posi- 
tively unbreakable MARVEL High-Speed-Edge 
Hack Saw Blades. 

The MARVEL line of sawing machines includes 
types that meet every shop and production re- 
quirement: 


METAL SAWING MACHINES 


General Purpose Saws 
No. 1 (Capacity 4” x 4”) e 
No. 2 (Capacity 8” x 8”) a 
Light High Speed Saw 
No. 4B (Capacity 6” x 6”) 1) 


Heavy Duty High Speed Saws 


No. 6 (Capacity 6” x 6”) 
No. 9 (Capacity 10” x 10”) 


Automatic Production Saws 


No. 6A (Capacity 6” x 6”) 
No. 9A (Capacity 10” x 10”) 


Metal Band Saw 
No. 8 (Capacity 18” x 18”) 
Giant Hydraulic Hack Saw 
No. 18 (Capacity 18” x 18”) 


Because they are positively unbreakable, 
MARVEL High-Speed-Edge Hack Saw Blades 
permit far higher speeds and much _ heavier 
feeds than are generally used. Actual shop tests 
show that the use of MARVEL High-Speed-Edge 
Blades alone, greatly increase output and cutting 
efficiency, because these patented composite 
blades stand up and cut efficiently at any speed 
the sawing machine can attain. Available in oie 
sizes for all hack saws, they cost no more than d se 
ordinary high speed blades. , 
Highest metal sawing efficiency comes only in 
the MARVEL System—in the use of MARVEL 
Sawing Machines and Unbreakable MARVEL 
High-Speed-Edge Saw Blades. This combination 
gives maximum output, economy and efficiency. 


ARMSTRONG-BLUM MEG. coum 
“The H w Pi 
CHICAGO . U. S. A. We will gladly send an engineer to analyze your cutting- 

FREE | 


off jobs, and make recommendation of the equipment that 
will most drastically reduce your cutting-off costs. 
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>» » A.S.T.E. DOINGS 


By IRWIN F. HOLLAND 


Inasmuch as vacation period is upon 
us and most Chapter activities are at the 
low point in the year, there is a dearth 
of material for the Chapter Doings Col- 
umn, and the writer is going to take this 
opportunity to present a thought to our 
readers at large. 

You may not know that in addition to 
securing the material for the Chapter 
Doings Column, it is also the duty of your 
National Editorial Committee to secure 
articles of interest along technical lines 
for this publication as well. Our Chapter 
Editorial Committees are working on this, 
but the thought has occurred to us that 
many of our readers may have some “pet 
scheme” that they have worked out in 
tool design, tooling, or gaging, or may 
have worked out some shop kink which 
would be of interest and assistance to 
other Tool Engineers. 

One of the greatest values of our publi- 
cation lies in the exchange of experience, 
and it would be of great assistance to the 
Editorial Committee, as well as to Tool 
Engineers at large, if you could be pre- 
vailed upon to give us a write-up on in- 
teresting applications as outlined above. 


Will you please send in any material 
which you may have to Earl Johnson, 
1205 Paterson Road, Dayton, Ohio, for 
consideration for publication in THE 
Toot ENGINEER. 


COLUMBUS 

The Columbus Chapter held its meet- 
ing in the refectory of Pomerene Hall on 
the Campus of Ohio State University, July 
11. After the business session, Mr. J. L. 
Longwell, Chief Engineer of the Carboloy 
Company delivered an interesting talk on 
the applications of cemented carbide cut- 
ting tools. Among the points stressed by 
Mr. Longwell were: 1. Cemented carbide 
tools are subject to certain limitations in 
application. 2. The ultimate effect of 
these limitations may be circumvented by 
intelligent tool design. 3. Tool designers 
should make use of the application and 
service staffs maintained by the manufac- 
turers of carbide tools. 


WORCESTER 
The Worcester Chapter is planning a 
Regional Meeting of the New England 
Chapters of the A.S.T.E. which will be 
held in Worcester on September 6 at 5 


p.m. at the Worcester Country Club. All 
New England members are invited to at- 
tend this meeting. 

Please advise your Chapter Secretary if 
you plan to attend so that Worcester 
Chapter will know how many to plan for. 
Details may be obtained from your Chap- 
ter Secretary. 


PITTSBURGH 

When Chapter Chairman “Wib” Peirce 
called the Executive Meeting a few weeks 
back, his one main purpose was to get the 
boys together and make some real plans 
for the coming 1940-41 series of meetings. 
Evidentally, “Wib’s” words went home 
and the boys set out to do their respec- 
tive assignments. 

To date the Membership Committee 
Co-Chairmen have not had their vacation 
and began to show some results. They 
plan to launch an extensive campaign, 
which promises to be novel and unique. 
They say they will be ready to open up 
with their new plan at the first meeting of 
the Pittsburgh Chapter which is sche- 
duled for Friday, September 13. Some of 
the boys were a little superstitious, but 

(Continued on following page) 


Try MAC-IT Alloy Steel SQUARE HEAD SET SCREWS 


Here’s three times the gripping power of the same diameter hollow 


set screw! Where machines take terrific punishment, Mac-it square 
head sets are used because they offer amazing resistance to upsetting 
of the points and breakage. It’s Mac-its for tough jobs. 


The Mac-it line gives you 16 standard items, including hollow set 
screws, socket head cap screws and stripper bolts—all milled from 
solid bars of Mac-it special alloy steel and heat treated for their 


particular kind of job. 


Write for your copy of the new, revised Mac-it Catalog. Get full 


details on the only complete line of heat treated, alloy steel screws! 
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WHEN PRECISION GUARDS PRECISION 


It is an old saying that “it's a poor workman who 
blames his tools”. But shop foremen know that even 
the best operator cannot turn out precise and well 
finished work on a lathe with worn or faulty head- 
stock gears. 

To make sure of maintained accuracy at this vital 


carburized Nickel-Molybdenum steels — using SAE 
4815 for drive gears and SAE 4615 for the transmis- 
sion gears. 

These two Molybdenum steels, in addition to hav- 


spot, a well-known lathe maker has standardized on 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 
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ing the requisite core strength and toughness, car- 
burize to 55-60 Rockwell ’C” with minimum distortion. 
Consequently proper initial adjustment is simple and 
freedom from trouble due to worn teeth is assured 
for an extended service period. Thus precision guards 
precision for years. 

Rechecking your own specifications may disclose 
opportunities for increasing serviceability of the prod- 
uct by a change in materials. You will find our book, 
“Molybdenum in Steel”, helpful. It is sent free on 
request. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 
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CHAPTER DOINGS 


(Continued from preceding page! 


Mr. Barney, our Entertainment boss, said 
this was his birthday and everything 
would be under control. 


To start off with on this aforesaid Fri- 


day: During the afternoon there will be 
the Grand-Open- Turf- Wreckers -Handi- 
cap-Tournament at Edgewood Country 
Club, get your handicaps in early boys. 
Following this a most excellent program 
has been arranged with the Honored 
Guest Speaker of the evening being none 
other than Major Al Williams whose com- 
ments relative to Aviation have been most 


informative to us. There will also be on 
hand a Master Trickster, who has the 
ability of doing some phenomenal feats. 
They say he is really good. 

Of course, there will be a very good din- 
ner to be had and all in all, the fellows 
who miss out on this Grand Opening of 
the Season will feel badly when the rest 
of us tell them about it. 


Officers of the Southern California Chapter at Los Angeles, left to right, M. W. Seavey, Secretary; 
Dwight G. Jones, Vice Chairman; Louis Biehler, Chairman; Jack Marvin, Treasurer. 


The committee adjourned with lots of 
pep and enthusiasm about the coming 
series; the results of the poll for re- 
quested speakers are being sought after, 
and Pittsburgh is off to a flying start with 
their opening meeting with an eye to the 
near future in Cincinnati. 


ROCHESTER 

This meeting consisted mainly of the 
activities of the Executive Committee. 
Chairman John Dense played host to the 
Executive Committee by having the boys 
at his home Tuesday, August 13 to dis- 
cuss plans for the fall meetings. Program 
arrangements were discussed by Charlie 
Wallace, particularly in respect to our 
coordinating with the neighboring chap- 
ters (New York State Chautauqua Circuit 
again? Ed.). Secretary Milton Roessel 
and Chairman John Dense were ap- 
pointed Chapter representatives for the 
Cincinnati Meeting. Joe Schick discussed 
the holding of discussion meeting in the 
Fall, and Fred Bittner has accepted part 
of Charlie Wallace’s work on program ar- 
rangements. 

(Continued on following page! 


Use the Tools of Today for the Work of Today! 


TO DO THIS AN EVER-INCREASING 


NUMBER OF SHOPS FIND IT 
PROFITABLE TO USE 
THE OK SYSTEM— 


O K Inserted-Blade tools are designed to bring milling, 
reaming, boring and planing up to the exacting speed and 
precision standards of modern metal cutting practice. 
Unlike solid cutters, only the blades are made of the more 
expensive cutting steels. The bodies are quickly and ac- 
curately adjustable in line of wear, so that trueing up is 
simple and easy. The O K System has a "flexibility" not 
common to any solid tools. In addition to a considerable 
economy in cutting steels, much time can be saved through 
having reserve blades ground in advance of the need. It is 
also advisable to keep on hand a supply of specially shaped 
blades for special jobs. These are always promptly avail- 
able from the wide variety shown in the O K catalog, which 
will be sent on request. 


THE O K TOOL COMPANY, SHELTON, CONN.., U.S.A. 


ECONOMICAL \ 
FOR LARGE 
OR SMALL SHOPS 


TOOL SYSTEM 
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BRADFORD DRILLING and 
TAPPING 
UNITS 


Drilling Unit—No. 252 


Meet your present high-production demands for drill- 
ing, reaming, hollow milling, spot facing, tapping, etc., 
on one of these units, designed for the express purpose 
of assembling one or more heads into one machine and 
mounted at any angle. Made in two types—light duty 
high speed and heavy duty medium for slow speed and 
large work, and with motors from '/2 to 71/2 H.P. 


Write for descriptive literature on this and 
other BRADFORD cost-saving equipment. 


THE BRADFORD MACHINE TOOL CO. 
Cincinnati (Established 1840) Ohio 


Manufacturers of High Grade Engine 
Lathes and Drilling and Tapping Equipment 


Dealers wanted in some territories. 
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Tightening up 


Impetus of rearmament programs presses on 
to take up the slack in production, and where do 
you find the “slack” so recurrent as in equipment 
tie-ups, down-time of machines, lost time of 
mechanics and operators? 


The tightening up of loose operating practices 
implies tightening up of machine assemblies and 
adjustments of all kinds — specifically by use of 
Hollow Screws that HOLD above all others! 

It’s hardly needful to name the screws, in view 
of the fact that the same make of screws has held 
the Quality market for 30 years, — some of which 
decidedly were years of “tightening up”. 

Cold-drawn, ‘“‘pressur-formd”, scientifically 
heat-treated, precision-threaded, — ALLEN 
hollow set and cap screws are steeled to the new 


schedules and specified with the new incentive 
of PREPAREDNESS. 


Your local Allen Distributor will oblige with samples and SERVICE 


THE ALLEN MANUFACTURING COMPANY 
HARTFORD, CONN,., U. S. A. 
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CHAPTER DOINGS 


(Continued from preceding page) 


Our Past-Chairman Charlie Codd, Mas- 


Dugan, Andrews, Tomasek, and Linders, 
the past officers of the chapter. These 
men did much to bring into being a 
healthy St. Louis Chapter. Strolling along 
further you found yourself shaking hands 


DETROIT 
The first Annual A.S.T.E. Moonlight 
Cruise, initiated by Detroit Chapter, can 
be summarized in a terse sentence. I/t 
was a huge success. Like the first A.S.T.E. 


ter Mechanic of Ritter Dental Company 
was badly injured in an automobile acci- 
dent and is in the hospital. We know that 
Charlie’s friends will be glad to know 
that he is coming along satisfactorily ac- 
cording to latest reports. 

ST. LOUIS 

Saturday, July 13th saw the complete 
evacuation of all Tool Engineers from the 
City of St. Louis, to an idyllic spot in the 
foothills of the Missouri Ozarks. There 
nestling among the hills was a picnic lo- 
cation that would bring joy to a wood 
nymph and fire the poetic soul of a Tool 
Engineer. 

This was not the first time these labor- 
ers in the vineyard of mechanical progress 
had assembled in the great outdoors. 
Camera shots and moving pictures in the 
files of the Chapter testify to the pleasure 
derived from the picnics at Bob Lafler’s 
Farm in 1938, and at Bob Stephens river 
club in 1939. 

These picnics give the boys that occa- 
sional chance to reminisce, and who,— 
having spent the greater part of his life 
in the tool game, does not like to mull 


D. D. Burnside, chairman of the St. Louis 


Tool Show, and other Society trial horses, 
it established a tradition. While the at- 
tendance fell somewhat short of a boat- 
load, due to intensive tooling programs 
which held many of the boys at the plants, 
some eleven hundred fifty Tool Engineers 
and their ladies enjoyed a perfect even- 
ing. There was a moon, as scheduled, 
with the Detroit River and Lake Erie as 
smooth as a millpond, the gliding vessel 
creating its own, gentle breeze. Congeni- 
ality and conviviality reigned, with en- 
tertainment, dancing and refreshments 
adding to the pleasure. Geo. Whitehouse, 
Bill Maier and Clyde Mooney, Ent. 
Ch’man, Treas. and Sec’y., respectively, 
bore the brunt of the work, supported by 
Clyde Hause, Chapter Ch’man, and De- 
troit Committee men. They did a good 
job, to be followed with encores. 


DAYTON 
Dayton Chapter’s August 9th meeting 
was a joint affair with the Cincinnati 
Chapter. The group attended the night 
game between the Next World Champions 
and the St. Louis Cardinals. Good Fel- 


Chapter. 
over the personalities and incidents of the 4 ee was enjoyed by those a - 
past, ae well as the tecle of the fates? th B ‘de. Sinn Mill d of whom—except one or two—were boost- 
Inning, ing the home team. Fifty-six Tool Engi- 


As one strolled leisurely around the 
grounds, he caught occasional glances of 


Reheis, the boys who are so ably carrying 
on the work started by the former officers. 


neers made the trip from Dayton. 


BRAEBURN Equalized COLDIE HEADING STEEL 


The cold headin 


die is used in upsetting 
round S.A.E. 


1035 bor stock to make the adjustment screw 
on a four-wheel hydraulic brake. 


“THE TOOL. 
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There is a Braeburn ‘‘Equalized'’ Steel exactly suited to your tool or die work. Write for full information. 


Consistently Responsible for 
IMPROVED PRODUCTION 


A 40% improvement in production is of real importance 
in any plant. That i increase was shown after Braeburn Equal- 
ized Coldie was adopted as the steel for the cold heading 
die shown in the illustration at the left. On other work of a 
similar nature, die-makers have reported that the use of this - 
steel as been responsible for production gains up to 200%. 
Braeburn Steels have all been developed to meet best 
the requirements of specific types of tool and die work. 
In line with this policy, Braeburn Equalized Coldie Heading 
Steel offers characteristics particularly suited to cold head- 
ing dies. Its exclusive "Equalization" process assures maxi- 
mum resistance to wear and shock, yet makes machining 
extremely easy. It is a steel that can be depended upon 
for uniformity after hardening ...and constantly uniform 


quality. 
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This New Combination 
CENTER GRINDER 
and DRILL PRESS 


Gives You 2 Machines 
for the Price of 1 


To change from a Center Grinder which dresses the 
angle accurately and assures accurate grinding on 
successive operations to a sturdy, accurate Drill Press 
of 14-inch capacity—simply loosen one bolt, raise 
dresser up full height and swing out of way. Floor 
type, can be furnished in any 50 
length, complete with motor, { 97 e 

diamond and grinding wheel. F.0.B, DETROIT 

Four speed V-belt drive to han- ee ee 


ete with 110-220 volt 
dle most any range of work. P°° “aoe 


Write for Bulletin No. 11 


DALZEN TOOL & MANUFACTURING CO. 


511 Leib Street Detroit, Michigan 


FATIGUE 
CUTS GRINDER RATES 


There’s a 


NEU-T-ROL equipment 


for every size U 
of magnetic 
chuck. Lead- a r you 


ing manufac- 
turers will 
now supply 
NEU-T-ROL 
built into 
your new 


can install it 
easily on 
equipment 
already in 
service. Write 
for full de- 
tails. 


grinding 


The Defense Program and expanding industries demand 
higher production rates. 


Elimination of operator fatigue is one of the first steps in 
raising output. When a grinder operator has to hammer, 
pull or pry parts loose from a magnetic chuck repeatedly, 
he tires, unnecessarily and wastes valuable time. Tired oper- 
ators cannot hold high production rates and there’s constant 
danger of slips and mistakes. More than that, precision work 
may - distorted or damaged, and the chuck face may be 
marred. 


NEU-T-ROL releases the work promptly every time and de- 
magnetizes it. Useful on small chucks, it is essential on heavy 


work, 
WRITE FOR DETAILS 


ELECTRO-MATIC PRODUCTS CO. 
4038 N. KOLMAR AVE. CHICAGO, ILLINOIS 


SEPTEMBER, 1940 


How to get better 
production faster 


As a Tool Engineer, you know that any man 
who works with his hands appreciates good 
tools. You know, too, that the use of high 
grade tools will always result in a better quali- 
ty of workmanship—that follows just as 
naturally as daylight does the darkness. 

So what? So this: when your workman is driv- 
ing Phillips screws, let him drive them with 
APEX-Phillips Hand Drivers. 

And here's why: 


APEX-Phillips Hand Drivers are made of a 
special shock-resisting steel, tough and dur- 
able—less lost time from broken or quickly 
worn points. The blades and lands are pre- 
cision-made so that they fit the recessed head 
accurately—the workman doesn’t have to 
baby the job along. Handles have a comfort- 
able grip so that even oily hands don’t slip. 


As a result, your workman can do more work 
with less wasted effort—and be “at ease” while 
he is doing it. And you know that under those 
conditions a fellow can quicken his pace, if 
need be, without much effort—or much coax- 
ing. 


Here are some of the APEX-Phillips Hand 


Tools which you can get: 


Hand Drivers 


General Purpose, and Super Service for self- 
tapping screws for all sizes of Phillips screws. 
Available with break- and shock-proof trans- 
parent “Superloid” handles. Stubby drivers 
for No. 1 and No. 2 sizes of Phillips screws. 


Service Drives 
Service Drive Bits for assembly Tee handles, 
extension shanks, speeder handles, ratchets, 
ete., having 4”, 9/32”, %” or 4%” square 
drives. 


Hand Brace Bits 
Hand Brace Bits for all sizes of Phillips 


screws. 


Offset or “L” Drivers for service and miscel- 
laneous assembly work. 


The 
APEX MACHINE & TOOL 
Company 
503 E. Third St. Dayton, Ohio 
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PROMPT DELIVERY 
Of Collets, Feed Fingers 


And Other Screw Machine 
Replacement Parts and Tools 


Seldom are there delivery delays when you 
order Modern Collet standard parts and tools. 
Complete stocks of blank parts for any size ma- 
chine are maintained in storage bins such as 
those illustrated above. And not only do you 
get service in delivery, but you can always de- 
pend on unexcelled service in operation from 
every part or tool you order. 


Write tor Our New, Complete Catalog 


MODERN COLLET 
and MACHINE Co. 


407 Salliotte Street * Ecorse, Michigan 


Handy 
Andy 
Says— 


ORGETTING tools for an evening, 
I sailed on the Detroit A. S. T. E. 
Moonlight Cruise, and there was in- 
troduced to various ladies,—wives of Tool 
Engineers,—found that this column has 
quite a following among the fair sex. Not 
that my surname, formally mentioned, 
evoked more than polite response, but 
“Handy Andy”! “Oh yes, I read that, 
and now I rest easy when Hubby goes 
to a convention.” And, sotto voce. “How 
you men stick together!” 
Meeting so many feminine readers, I 
was jolted to a sense of responsibility. 
And, from the tenor of comment, male and 
feminine, had cause to be thankful that, 
throughout the years, the column not only 
has been an influence of a sort in the So- 
ciety’s growth, but has so presented its 
activities that the women have confidence 
in their men. They should have, for while 
engineers as a class are not angels—work- 
ing hard, they play hard—they take bet- 
ter to domesticity than do most men who 


lead more placid lives. And spiritually at 
least (which is the thing that counts in 
the final analysis) they are faithful to 
their homes and families; to them, as a 
general rule, the home comes first. Well 
then, when I finally stow the typewriter 
away, and call it a job, I'll have the satis- 
faction that I have written of my fellows 
without malice. 


Recently, I was one of several dinner 
guests in a home that, tersely described, 
can be called the typical American home. 
It reflected the high standards of living 
with which we are wont to associate the 
middle class American family,—more, it 
typified the spirit of enterprise which has 
made these standards possible. For, our 
host and hostess had known their lean 
years, had suffered reverses and had over- 
come them, and now, in approaching mid- 
dle life, can take pride in an achieved 
success. Sitting there, relaxed after a 
fine dinner and soothed by the soft notes 
of an organ, I watched the play of ex- 
pression on the faces of my hostess and 
fellow guests as they chatted and ex- 
changed reminiscences. And there came 
poignantly to mind that here, for the time 
at least, was peace and security. For it 
so happened that two of the guests, man 
and wife, had but recently escaped (to 
use that term) from the maelstrom that 
now is Europe; they had been first hand 

(Continued on following page! 


5259 Western Avenue 


SWARTZ TOOL PRODUCTS Co., INC. 


A DOUBLE INDEXING FIXTURE TO MACHINE 
PORTHOLES IN CYLINDER BARREL UNDER TWO 
SPINDLE GANG DRILL. CYLINDER ROTATES 
WHILE MOVING HORIZONTALLY. 


-DESIGNERS - 
-BUILDERS - 


HOLDING FIXTURES 
FOR MACHINE SHOP 


JIGS AND FIXTURE 


ASK FOR CATALOG 238-B 


Detroit, Michigan 


SPECIALIZING IN 
ALL TYPES OF 


PRODUCTION 


BUILDERS OF 
STANDARD DRILL 


LOCKS 
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Internal, External and Surface Grinding Machines 


Patented June 5, 1934. Other Patents Pending 


Thousands of dollars are lost annually in tool, gage and 
grinding departments by using obsolete methods in dressing 
angles and radii on abrasive wheels. The Vinco Angle Tan- 
gent to Radius Dresser has the basic patented feature of 
dressing angles and radii from the same axis without moving 
the diamond. Angles and radii are always accurate and tan- 
gent. It is acknowledged by hundreds of users to be the only 
accurate, economical and efficient dresser on the market. 
It is a permanent, precision-made tool and will last a life- 
time. It eliminates all worry and uncertainty, and saves 
75% in dressing costs. It is fully guaranteed to be satis- 
factory. Send for New Descriptive Circular. 


VINCO CORPORATION 


9111 Schaefer Highway Detroit, Mich. 


SMALL THINGS TO DO 
THAT WILL HELP YOU 
AVOID HEADACHES . . 


ORDER THAT NEXT LOT OF JIG 
BUSHINGS FROM ACME 


Because: 
You can choose from a complete stock 
of both A. S. A. and Acme Standards. 


They are easy to select from our cata- 
log. 


You can order by ‘phone. 


They arrive promptly and thus avoid 
delays in your shop. 


Catalog on request 


ACME INDUSTRIAL 


COMPANY Q 


208 N. Laflin Street, Chicago 
MONroe 4122 


SEPTEMBER, 1940 


END MILLS— 


In actual production tests, it has been proved 
that speeds and feeds of Putnam End Mills can 
be increased approximately 30% over those of 
ordinary mills. In addition, breakdown tests 
have shown that they will give from 64% to 
443% longer service. Putnam lists complete 
lines of all types of end mills from 1/16” to 2” 
diameters. 

PUTNAM CONTINUOUS PILOT COUNTERBORES — 
With these tools you get at least seven times 
longer life than could be expected of the old 
style counterbore. The pilot is continuous 
through the entire fluted portion. Cutters and 
pilots for body size holes are 1/32” over listed 
sizes—eliminating seating trouble. 


The Putnam catalog includes complete information on : 
these and other Putnam tools. Write for it today. 


PUTNAM TOOL COMPANY 


2987 Charlevoix Ave. ¢ Detroit, Michigan 


ARMSTRONG 


SAVE 50% TO 75% OF THE MACHINE HOURS 
WITH AN ARMSTRONG GANG PLANER TOOL 


@ Here's a tool that cuts surfacing time in half, for it carries a “gang” of 
4 cutters that will save 50 to 75% of machining time on big castings and 
large planing jobs. With each cutter taking a comparatively light chip, 
the planer will carry a heavier feed and deeper cut than is possible with 
an ordinary single point tool. The tendency to “break out’ at the end of 
a heavy cut is practically eliminated by the graduated chip. 

The head swivels on the shank by means of a closely fitted tongue and 
socket, and is locked in fixed position by two steel collar screws, while two 
stop screws make head slipping impossible. The head is graduated so that 
the tool can be quickly and accurately set to any desired feed. 

In over 50 years of specialization in metal cutting tools, ARMSTRONG 
has developed a complete system of ARMSTRONG TOOL HOLDERS— 
permanent, multi-purpose tool holders for every operation on lathes, 
planers, slotters and shapers. Their greater efficiency, strength and cost 
cutting features have made them the standard metal cutting tools of the 
world. Use ARMSTRONG TOOL HOLDERS on every operation. 


ARMSTRONG BROS. TOOL CO. Say 
Tool Holder People"’ ARMS 
360 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales: 
199 Lafayette St., New York 
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hydraulic problems. 


1777 State St. 


Engineers and designers, you are offered a complete 
service for oil hydraulic systems—Variable Volume 
pumps—Feed controls—Pressure regulators. A com- 

line of hydraulic valves—Manual—Pilot—or 
Electrically operated. Let RACINE assist you with your 


RACINE TOOL & MACHINE CO. 


ANNOUNCES! 


A NEW 
VARIABLE VOLUME HYDRAULIC PUMP 


RACINE announces its new 1000-lb. Variable Volume “~ 
Advanced in design and construction, it inc 
+ quiet operation—needle Cake 

bearings—mechanical seals. An Susledioe method keeps vanes 
hydraulically balanced. Hydraulic governor automatically 
maintains desired pressure without by-passing of oil. 

CAPACITIES—12-20-30 gallons minute. 

VARIABLE PRESSURE to 1 per sq. in. 

MOUNTINGS—Foot or flan 
Let our engineers help you with your og sl problems; send 
for literature today. 


Send for Catalog 
Number P-10A 


Racine, Wis. 


SEND FOR COMPLETE DATA — TODAY! 


adjustable “cushioned’’ 


air cylinder strokes 


cusHionen 


AIR CYLINDER 


Complete specifications of Cush- 
ioned and Non-Cushioned types 
are shown in our Catalog 36-A. 
Your copy will be sent prompt- 


The action of the cushioned 
part of an air cylinder stroke 
depends on variables that are, 
at best, difficult to determine. 
This condition can be offset 
in part by having this cushion 
action adjustable. Cushion 
adjusting screws operate to 
“slow” or increase the speed 
of the cushion action. 


Furnished as standard equip- 
ment on T-J Cushioned Air 
Cylinders, these screws may 
be readily adjusted and locked 


in position on the job. 


ly. Address The Tomkins-John- 
son Co., 624 N. Mechanic Street, 


Jackson, Mich. 


this @ TOMKINS-JOHNSON 


HANDY ANDY SAYS— 


(Continued from preceding page! 


witnesses to the collapse of European 
democracy. And their accounts, factual 
and on the whole unbiased, largely con- 
firmed my own views as previously ex- 
pressed in this column. The question 
now is, can I so shape my pen that it will 
make an impress on the powers that guide 
the destiny of this, our America? For 
only by the grace of Providence, the met- 
tle of our leaders and the unity of our 
people in an hour of crisis may we escape 
the holocaust that has put European civili- 
zation in the grip of a relentless machine. 


Personally, I have no_ prejudices 
against any of the peoples of Europe, 
rather, have an abiding compassion for all, 
aggressor as aggressed. Each,—as far as 
the common people are concerned—is the 
victim of circumstances shaped by blun- 
dering politicians and selfish interests. 
I admire the sublime courage and dog- 
ged tenacity of the English, but suggest 
that it takes courage to attack as well. N 
nation, it seems, has a monopoly on cour- 
age. But consider that, in Europe as here, 
there are homes where peace was de- 
signed to dwell, and that these homes now 
know no security; there, the peal of an 
organ may be but a prelude to destruc- 
tion. And somehow, in my heart, I have 
a feeling that the agents of death breathe 
a prayer that their bombs may spare civi- 
lians; theirs not to reason why, but to 
obey orders and stifle emotion. And our 
duty, should we become involved. is to 
win at any cost! Only, as I see it, ours 
is not a problem of offense but one of de- 
fense; unprepared to aid the democracies 
of Europe even had we been so minded, 
we can only arrive too late should we en- 
ter now. In my opinion, only a miracle 
can save England now; the conquest may 
be history by the time this reaches my 
readers. 

To date, if we are to read through the 
veil of censorship, England has lost most 
of her destroyers, bodyguards of the float- 
ing fortresses that comprise Britain’s first 
line of defense. The debated question of 
the comparative merits of battleship vs. 
airplane has been dramatically settled in 
favor of the latter. Why, then, with these 
facts before us, do we muddle along build- 
ing battleships and procrastinate in plane 
construction? If we must have a navy, 
then there are scores and scores of de- 
stroyers and auxiliary craft rusting at 
their moorings. Recondition them! re- 
store them to useful service. Twenty years 
of idleness has not rendered them obse- 
lete, for what difference a few knots com- 
pared to the rocket speed of an attacking 
plane? It is my belief (and I am a coldly 


{Continued on following page! 
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is the essence of 


Our ability to keep peace in this 


ALS 
hemisphere at least, depends large- 
28|29)30) 31 


ly on how soon we can carry out our 


National Defense Program. The 
first step, of course, is the matter 
of tooling up for mass production of war equipment. Any- 
thing that can be done to speed this important phase of 
Industrial Preparedness is vital to our safety. 


For some years CERROMATRIX, the low-temperature- 
melting alloy that expands slightly on solidifying, has made 
it possible for die makers in many well known metal-working 
plants to simplify the intricacies of die design and produc- 
tion and to reduce — enormously in some cases — the 
amount of time required to make a die. It's well worth your 
looking into at this time. Send for our new free Cerromatrix 
Manual. 


CERRO DE PASCO 
COPPER CORPORATION 


40 Wall Street New York, N. Y. 


British Associates: Mining & Chemical Products Ltd., London, England 
Canadian Distributors: Dominion Merchants Ltd., Montreal, Canada 


Whether used for turning 
one or two heavy castings 
several feet in diameter, or 
hundreds of small pieces 
(such as the automobile 
valve tappets illustrated at 
right), KENNAMETAL-tip- 
ped tools slash machining 
time, turn out several times 
more pieces per grind, and 
perform reliably over a 
long period of tool life.“ 
The valve tappets illus- 
trated are made of rome 
3140 and have a hardnes 
of 43 Rockwell “C"’, yet KENNAMETAL machined 250 of 
these pieces per grind of tool, at 730cfti peP min. cutting 
speed (cobalt chrome alloy ma¢hined 25 pieces per grind 
of tool at 240 ft. pexumifi.). A tungsten tool used 
on this job did not Stand up under. rough cut- 
ting, while wast fémained intact. 


KENNAME is bss tédél material for machining steel 
of all hard A to 550°Brinell. Write for your free 


copy today. 


*KENNAMETAL is an intermetallic compound of tungsten-titanium 
carbide possessing superior strength. 


MSKENNA METALS 


M600 LLOYD AVENUE 
LATROBE, PENNSYLVANIA, U.S.A. 


ONINIH 


NIAGARA MACHINE AND TOOL WORKS 
637-697 Northland Ave., Buffalo, N. Y. 
Branches: Cleveland - Detroit - New York 


General Offices and Works: . 


SEPTEMBER, 1940 


How Niagara Presses 
Lengthen the Life of 
Tools You Design .... 


Niagara Master Series ‘A’ Inclinable 
Presses lengthen life of dies by strong, 
rigid frames . . . heavy slides with 
breech block die clamp assuring ade- 
quate support for die under pressure 
... multiple “V" gibs... 


14-point engagement sleeve clutch 


instant acting 


with built-in single stroke mechanism 
. easily operated one-man inclining 
device. 


SLIDES HAVE 
MULTIPLE 
GIBS 


With flexibility in feeding stock and 
discharging work,—these presses have 
proved to be profitable investments 
in production of an endless variety of 
metal stampings. Capacities from 5 
tons up to 190 tons. Immediate de- 
livery from stock. Write for Bulletin 
58 H. 


SHOWING EASILY 
OPERATED INCLINING 
MECHANISM 
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[RACINE HYDRAULIC VALVES). 


Engineers and designers, you 


service for oil hydraulic systems—Variable Volume 
pumps—Feed controls—Pressure regulators. A com- 
plete line of hydraulic valves—Manual—Pilot—or 
Electrically operated. Let RACINE assist you with your 


hydraulic problems. 


RACINE TOOL & MACHINE CO. 


1777 State St. 


SEND FOR COMPLETE DATA — TODAY! 


AN N ou NCE s! 
ANEW 
VARIABLE VOLUME HYDRAULIC PUMP 


RACINE announces its new 1000-lb. Variable Volume Pump. 
Advanced in design and construction, incorporates 
special ad of uiet operation—needle roller 
bearing s—mechanical seals. An exclusive method keeps vanes 
hydraulically balanced. Hydraulic governor automatically 
maintains desired pressure without by-passing of oil. 
CAPACITIES—12-20-30 gallons minute. 
VARIABLE PRESSURE ip to 1 per sq. in. 
MOUNTINGS—Foot or flanged ty 
Let our engineers help you with your iets problems; send 
for literature today. 


Send for Catalog 
Number P-10A 


are offered a complete 


Racine, Wis. 


adjustable “cushioned’’ 


air cylinder strokes 


AIR CYLINDER 


Complete specifications of Cush- 
ioned and Non-Cushioned types 
are shown in our Catalog 36-A. 
Your copy will be sent prompt- 


The action of the cushioned 
part of an air cylinder stroke 
depends on variables that are, 
at best, difficult to determine. 
This condition can be offset 
in part by having this cushion 
action adjustable. Cushion 
adjusting screws operate to 
“slow” or increase the speed 
of the cushion action. 


Furnished as standard equip- 
ment on T-J Cushioned Air 
Cylinders, these serews may 
be readily adjusted and locked 
in position on the job. 


ly. Address The Tomkins-John- 
son Co., 624 N. Mechanic Street, 


Jackson, Mich. 
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HANDY ANDY SAYS— 
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witnesses to the collapse of European 
democracy. And their accounts, factual 
and on the whole unbiased. largely con- 
firmed my own views as previously ex- 
pressed in this column. The question 
now is, can I so shape my pen that it will 
make an impress on the powers that guide 
the destiny of this, our America? For 
only by the grace of Providence, the met- 
tle of our leaders and the unity of our 
people in an hour of crisis may we escape 
the holocaust that has put European civili- 
zation in the grip of a relentless machine. 


Personally, I have no _ prejudices 
against any of the peoples of Europe, 
rather, have an abiding compassion for all, 
aggressor as aggressed. Each,—as far as 
the common people are concerned—is the 
victim of circumstances shaped by blun- 
dering politicians and selfish interests. 
I admire the sublime courage and dog- 
ged tenacity of the English, but suggest 
that it takes courage to attack as well. No 
nation, it seems, has a monopoly on cour- 
age. But consider that, in Europe as here, 
there are homes where peace was de- 
signed to dwell, and that these homes now 
know no security; there, the peal of an 
organ may be but a prelude to destruc- 
tion. And somehow, in my heart, I have 
a feeling that the agents of death breathe 
a prayer that their bombs may spare civi- 
lians; theirs not to reason why, but to 
obey orders and stifle emotion. And our 
duty, should we become involved, is to 
win at any cost! Only, as I see it, ours 
is not a problem of offense but one of de- 
fense; unprepared to aid the democracies 
of Europe even had we been so minded, 
we can only arrive too late should we en- 
ter now. In my opinion, only a miracle 
can save England now: the conquest may 
be history by the time this reaches my 
readers. 


To date, if we are to read through the 
veil of censorship, England has lost most 
of her destroyers, bodyguards of the float- 
ing fortresses that comprise Britain’s first 
line of defense. The debated question of 
the comparative merits of battleship vs. 
airplane has been dramatically settled in 
favor of the latter. Why. then, with these 
facts before us, do we muddle along build- 
ing battleships and procrastinate in plane 
construction? If we must have a navy, 
then there are scores and scores of de- 
stroyers and auxiliary craft rusting at 
their moorings. Recondition them! re- 
store them to useful service. Twenty years 
of idleness has not rendered them obse- 
lete, for what difference a few knots com- 
pared to the rocket speed of an attacking 
plane? It is my belief (and I am a coldly 


{Continued on following page! 
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is the essence of 


23|24|25|26|27 4 
7129/3013) ly on how soon we can carry out our 
National Defense Program. The 


first step, of course, is the matter 
of tooling up for mass production of war equipment. Any- 
thing that can be done to speed this important phase of 
Industrial Preparedness is vital to our safety. 


For some years CERROMATRIX, the low-temperature- 
melting alloy that expands slightly on solidifying, has made 
it possible for die makers in many well known metal-working 
plants to simplify the intricacies of die design and produc- 
tion and to reduce — enormously in some cases — the 
amount of time required to make a die. It's well worth your 
looking into at this time. Send for our new free Cerromatrix 
Manual. 


CERRO DE PASCO 
COPPER CORPORATION 


40 Wall Street New York, N. Y. 


British Associates: Mining & Chemical Products Ltd., London, England 
Cenadian Distributors: Dominion Merchants Ltd., Montreal, Canada 


Whether used for turning 
one or two heavy castings 
several feet in diameter, or 
hundreds of small pieces 
(such as the automobile 
valve tappets illustrated at 
right), KENNAMETAL-tip- 
ped tools slash machining 
time, turn out several times 
more pieces per grind, and 
perform reliably over a 
long period of tool life.* 

The valve tappets illus- 
trated are made of S.A.E. 
3140 and have a hardness 
of 43 Rockwell “C"', yet KENNAMETAL machined 250 of 
these pieces per grind of tool, at 7300ft per min. cutting 
speed (cobalt chrome alloy machined 25 pieces per grind 


ONINIH 


of tool at 240 ft. pexeumifi.). A tungsten tool used 
on this job did not Stand up under 4 rough cut- 
ting, while thé it femained intact. 


Bulletin 70, 
KENNAME 
of all hard 
copy today. 


*KENNAMETAL is an intermetallic compound of tungsten-titanium 
carbide possessing superior strength. 


~MSKENNA METALS 


M600 LLOYD AVENUE 
LATROBE, PENNSYLVANIA, U.S.A. 


concrete terms why 
¢ best téél material for machining steel 
P to 550 Brinell. Write for your free 


General Offices and Works: . . . 
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NIAGARA MACHINE AND TOOL WORKS 
637-697 Northland Ave., Buffalo, N. Y. 
Branches: Cleveland - Detroit - New York 


How Niagara Presses 
Lengthen the Life of 
Tools You Design .... 


Niagara Master Series “A” Inclinable 
Presses lengthen life of dies by strong, 
rigid frames . . . heavy slides with 
breech block die clamp assuring ade- 
quate support for die under pressure 

.. multiple “V" gibs ... instant acting 
14-point engagement sleeve clutch 


with built-in single stroke mechanism 
SLIDES HAVE 


. easily operated one-man inclining MULTIPLE "Vv" 
GIBS 


device. 


With flexibility in feeding stock and 
discharging work,—these presses have 
proved to be profitable investments 
in production of an endless variety of 
metal stampings. Capacities from 5 
tons up to 190 tons. Immediate de- 
livery from stock. Write for Bulletin 
58 H. 


SHOWING EASILY 
OPERATED INCLINING 
MECHANISM 


| KENNAMETAL guts 3 Tunes Fastet 
with 10 pigces pet Grind | | 

| 

| 

“A 


ON THE SPOT 
IN A HURRY 


WHEN YOU WANT 


Present day production de- 
mands split-second timing. 
Waiting for prints cannot 
be tolerated. 


The new fast-printing Model 
“F" Whiteprint Machine de- 


livers a finished dry devel- 
oped Ozalid whiteprint made 


from an average pencil trac- 
ing in less than 2 minutes. 


it makes prints right on the 
job ... quickly . . . without 
washing, fixing, drying or 
trimming. You get prints 
when you want them... 
when you need them. 


Send for Model "'F’’ circular 
and free booklet of dry de- 
veloped Oxzalid prints. 


ONLY OZALID HAS 
DRY DEVELOPMENT 


CORPORATION 
ANSCO ROAD JOHNSON CITY, 
in Canodo ~ HUGHES OWENS CO. LTO Monreal 


HANDY ANDY SAYS— 


(Continued from preceding page! 


practical engineer) that America’s coast- 
lines can be so defended, at a compara- 
tively minor cost, that no foreign force or 
combination of forces, however powerful, 
can effect a landing on our shores. And 
certainly an advantage in planes, to a de- 
fender, backed by adequate coastal ar- 
tillery, is the one sure deterrent against 
invasion by water. And just as surely, an 
advantage in tanks is a barrier to assault 
by land. Let us build tanks and planes, 
then, for today the conquest of nations, as 
their defense, is effected by the speedily 
mobile weapons of land and air. 


Why the slow but intensive program for 
a navy? A battleship costs as much as 
four hundred planes; one can sink a bat- 
tleship which is then voided as an arm of 
defense, while the planes that escape are 
a menace to the defenders. Well, a navy 
means steel, and perhaps there are inter- 
ests that would have the government buy 
steel. Big Business in France, you know, 
also wanted to sell steel and prevailed on 
French politicians and militarists to build 
the Maginot line. Had the same steel 
gone into tanks and planes France might 
be free today. Instead, the invaders 
heaped the crowning insult on the de- 
fenders by ignoring the “Imaginary 
Line”; they just hopped it and skirted 
it. And there she stands, a colossus of 
steel and concrete, an all but eternal 
monument to selfish interests and to poli- 
tical as military stupidity. May we build 
no “Maginot” lines! 


Finally, there is the choice of a national 
leader for the next four years, four years 
that may either change our social and 
economic structure entirely or restore it 
to the principles upon which this Repub- 
lic was founded. Now, I am not plugging 
for either candidate, although privately 
decided in my personal choice. The point 
is that the leader elected will be the 
choice of the majority of the American 
people, and once that choice is made our 
national salvation depends largely on na- 
tional unity. We'll have to stand behind 
the man, will have to subordinate political 
as personal difference to the welfare of 
the state. Nevertheless, we may bear in 
mind that the peoples’ choice will be a 
man, and as such fallible. It is entirely 
within our province to suggest meas- 
ures which, with our knowledge of mass 
production and our powers of trained 
analysis, take the short cut to a desired 
end. That goal is, primarily, the preser- 
vation of the American home, which in 
turn rests on the foundation of the Amer- 
ican system of free enterprise. Until a 
better system is presented, we'll retain it. 


H. A. 


TEN CARBIDE 


BORING, 
TURNING, 
FACING, 
MILLING, 
REAMING, 
DRILLING, 
SPOTFACING, 
GROOVING, 
COUNTERBORING, 
BROACHING, 
FORMING, 
WEAR PARTS, 
ETC. 


CORRECTLY 
DESIGNED 


a 
ACCURATELY 
MADE 


PROMPTLY 
DELIVERED 


Ask for Our New Catalog 
No. 40 


SUPER TOOL COMPANY 
21650 HOOVER RD., DETROIT, MICH. 
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Having difficulty holding 


tolerances? 
DEMAND THE 


ZIEGLER 


ROLLER DRIVE 


Floating Holder 


for 


Taps and Reamers 


AUTOMATICALLY compensates 

for machine spindle misalignment, 

eliminating over-sized or bell- 
mouthed holes. 


NEW pacing deuice 


for 


Eliminate errors, speed 
production, lower costs 
with the Hartford SUPER- 
SPACER — a superior 
spacing device for the rigid 
control of accurate ma- 
chining operations. 


investigate 
Write today 
for full 

particulars 


The illustration here 
shows the Hartford 
SUPER-SPACER used 
for drilling. It will swing 
work up to 11” in dia.— 
holes up to %4” can be 
drilled. Can be quickly 
secured to base of ma- 
chine, has ample adjust- 
ment for wide variety of 
jobs — usable in milling, 
grinding, jig-boring, slot- 
ting, etc. 


Helps produce unbelievable 
accuracy on both new and 
old equipment. 


Furnished with male or female 
taper, straight, threaded or 
special shanks to fit any ma- 
chine used for tapping or 
reaming. 


W. M. ZIEGLER TOOL CO. 
1920 Twelfth Street | DETROIT 


CUT COSTS-INCREASE PRODUCTION 


with 
DETROIT POWER SCREWDRIVERS 


These Magazine Feed Power Screwdrivers 
Drive Screws Faster Than Ever Before 
Machine screws, wood screws, brass screws, aluminum 


screws, self-tapping screws, drive screws, cap screws,. 
special screws, washer assembled screws 


Standard heads, special heads, Phillips heads, slotless. 
heads. 


Three Models Available 


which provides handling a wide range of screw sizes. 
From a No. 2-56 screw to a 54” cap screw. 


UNIFORM TENSION—NO MARRING OF HEADS 
No stripping of threads. 


DRIVING TIME: 1 to 2 seconds per screw. 


SEND SAMPLES FOR PRODUCTION ESTIMATES 


MOSEL © DETROIT POWER SCREWDRIVER COMPANY 


5373 ROHNS AVENUE DETROIT, MICHIGAN 
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Customer desired to finish a |” square 
hole in a 23” long AMPCO BRONZE 
part. Size had to be held to .001. Hole 
had to be straight and high finish was re- 
quired. 


HOW WOULD YOU DO IT? 


AMERICAN furnished a set of five pull 
broaches which are giving satisfactory 
results in every respect. If you have a 
similar problem, we urge you to take ad- 
vantage of our experience. 


ANN ARBOR, MICHIGAN, U.S.A. 


THE M-B 


“UTILITY” PNEUMATIC GRINDER 
MODEL U.-T.R. 


A WORTHY COMPANION TO OUR 
FAMOUS “SUPER-SPEED" MODELS.S.-SR. 


A 60,000 R.P.M. Unit Weighing 2!/4 pounds 
An Abundance of Power 
Steel Housing (for Safety) 


Special Grease Sealed Bearings 
No Lubrication Required 


Adaptor Furnished for Use in Tool Post of 
Machine for Stationary or Internal Jobs 


Other Models, Also Air Line Filters and 
Automatic Air Line Lubricators 


WRITE FOR DETAILS AND DATA ON 
FREE TRIAL OFFER 


M-B PRODUCTS 
130 E. Larned St. Detroit, Mich., U.S.A. 


Export Office 
44 Whitehall St., New York, N. Y., U.S.A. 


Our work is consistently 
the finest, and the widest 
range, in this industry. 


NATIONAL TOOL SALVAGE CO. 


3816 Beaubien St. 
DETROIT, MICH. 


THE 
Passing Parade 


Col. Frederick H. Payne has resigned 
from the Greenfield Tap and Die Corp. 
board of directors to become chief of the 
Hartford Ordnance District of the War 
Department with headquarters in Spring- 
field. 

Howard M. Hubbard of Cleveland, 
Ohio has been made President of Green- 
field Tap and Die Corporation, succeed- 


HOWARD M. HUBBARD 


ing D. G. Miller who became Chairman 
of the Board. Mr. Hubbard, a Harvard 
man, has been Secretary-Treasurer of the 
Harris-Seybold-Potter Company for the 
past ten years. The Corporation regret- 
fully has accepted the resignation of 
Francis A. Smith, for several years Vice 
President and General Manager. 

Carl Oechsle has been named general 
sales manager of the Holyoke Works of 
the Worthington Pump & Machinery 
Corporation, according to Harry A. Feld- 
bush, vice president and general manager. 
Mr. Oechsle, sales manager in the Wash- 
ington area for the past five years suc- 
ceeds W. A. Neill, who has left for New 
York. 

Charles J. Marks was made Chief Tool 
Engineer of the United Aircraft Corpora- 
tion last month. At the same time Arthur 
A. Merry and Frederick L. Woodcock 
were made Chief Tool Engineer of Pratt 
& Whitney Aircraft Division and Hamil- 
ton Standard Propellor Division respec- 
tively. 

Mr. Marks was one of the first em- 
ployes of Pratt & Whitney Aircraft and 
for many years he has been production 
engineer for them. Fred Woodcock has 
been with Hamilton Standard since 1936 
and was in charge of tool designing prior 
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SONS 


Precision Diamond Tools 


| For Accurate Work 
The illustration above shows the effective design 


of the STA-KOOL Diamond Tool Holder. 


| STA-KOOL—Dissipates Heat 

| Prolongs Life 
Compared to hand operated BiRii | Reduces Cost 

tester, speed is gained with no HH} Write for further information about STA-KOOL— 
loss of accuracy or other merit. “Tool Engineered" for precision. 


| J. K. SMIT & SONS, INC. 
Hie % 157 Chambers Street, New York, N. Y. 
IE 968 Farmington Ave., Law and Finance Bldg. 
= Hartford, Conn. Pittsburgh, Pa. 
Tess ae Detroit — Chicago — Seattle — Toronto 


Duplicates of the Johansson Blocks used most 
often in your shop might save a lot of time. 
Minutes lost by your men waiting to use a gage 
block mount into hours by the end of a week. The 
hours are worth dollars and for only a few dollars 
you could furnish individual duplicate blocks to 
cut down wasted shop time. 

Individual Johansson Gage Blocks cost as little 
as $3.50. Sets range from $23 with case. Most 
Johansson Blocks are available chrome-plated. 

Johansson Catalog will give you prices of the 
duplicate blocks you need. Mail coupon below. 


FORD MOTOR COMPANY 
Johansson Division Dept. J Dearborn, Michigan 
Please send me free copy of Catalog No. 15 


Address. 
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BETTER 


BORES 
FOR 


BALL 
BEARINGS 


MADE WITH 
COGSDILL 
Expanding 
Bearingizer 


Fast 


Accurate 
Adjustable 
for various tol- 
erances, mate- 
rials, and to 
correct for 
wear. 


improves 
the fit, preci- 
Ssion and life 
of ball and 
roller bear- 
ings. 

Send drawing for 
recommendations 


HOLE ENGINEERING SERVICE 


7310 WOODWARD OIT, MICH. 
WOODWARD MICH. 


RUTHMAN === 


GUSHER 


COOLANT PUMPS 


PRECISION 
BUILT! 


Like all fine tools Ruthman 
Gushers are precision built 
to withstand constant, hard 
use. That is why leading 
machine tool builders 
specify Gushers. 


+ 


Model No. 11022 
Patented and 
Patents Pending 


A complete line of Coolant 
Pumps from 1/30 to 2 H.P. 
in types and capacities up 
to 200 gal. per minute, a 
pump for every machine 
tool coolant requirement 
you may have. 


Model 
No. 11020A 


THE RUTHMAN MACHINERY CO. 


542 E. FRONT ST., CINCINNATI, OHIO 


LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 


to his promotion. Arthur Merry has been 
assistant production engineer with Pratt 
& Whitney since last June. 

C. C. Kordenbrock, formerly with the 
Lodge & Shipley Machine Tool Co., has 
been associated with the Kordenbrock 
Machinery Company of Detroit as a Sales 
Engineer since the middle of last month. 

Having served 40 years, John A. Brown 
has retired from Heppenstall Company. 
Pittsburgh, Pa., where for the last 10 
years he was Special Service Representa- 
tive calling on the trade in the interest 
of the company’s shear knife business, ac- 
cording to an announcement made by S. 
B. Heppenstall, Jr., General Manager of 
Sales. 

Harry E. Reith, formerly with Brooks 
Oil Company, has been appointed to the 
position previously held by Mr. Brown. 
Mr. Reith served as Master Mechanic 
during the construction of Jones & Laugh- 
lin’s 96-inch continuous strip mill and 
prior to that was with Wheeling Steel 
Company in a similar capacity, it was 
announced. 


Died 


The end came to one of the most fabu- 
lous careers of this century with the death 
of Walter P. Chrysler, Sr., 65, at his home 
in Great Neck, L. I. on Sunday, August 
18. This man who started work in his 
native Kansas as an engine wiper in the 
railroad shops at five cents an hour rose 
through his own efforts to become one of 
the world’s most successful industrialists. 

Truly a Tool Engineer who made good, 
as several A.S.T.E.ers who knew and 
worked with him well know, Chrysler 
spent almost all his spare time in study- 
ing his chosen profession and rose against 
his father’s wishes (for his father was a 
railroad engineer and wanted Walter to 
stay out of the business and go for bigger 
and better things) to become Superin- 
tendent of Motive Power of the Chicago 
Great Western Railroad. 

He first became interested in automo- 
biles at the Chicago Automobile Show of 
1908 and mortgaged his future to buy a 
$5000 Locomobile Touring Sedan. This 
he completely dismantled in his spare 
time and put back together again in his 
studies of its construction. 

In 1911 he left the railroad business to 
become Works Manager of the Buick Mo- 
tor Company and he soon introduced such 
improvements that production went up 
from 45 cars a day to 200, and somewhat 
later it reached 150,000 a year. In 1916 
he became president of the Buick Motor 
Company in which capacity he served un- 
til 1919. Then in a disagreement with the 
owners over the expansion policy he re- 
signed his post and retired from business 
life. 

But in 1920 he came out of retirement 
to take over the ailing Willys-Overland 
Company and at the same time under- 
took to reorganize the old Maxwell Com- 
pany. It was during this period that he 


T. H. L. FRONT LEVER 


BENCH PUNCH 


Built for hard, 
tough work—die 
cannot lose align- 
ment with punch 
—all parts inter- 
changeable. 


Capacity %” holes 
through +” steel; 
43” through 
steel. Can also be 
made for holes up 


to %” in thinner 


PUNCH AND ONE 
metal. toc 


$37.00 


Immediate 
Shipment 


punches and dies 
available from 7” 
to %” by 64ths. 


Weight, 70 Ibs. 


T. H. LEWTHWAITE 


MACHINE CO. 


(Est. 1890) 
307 E. 47 Se. NEW YORK 


SHELDON MACHINE CO. 


SHELDON 


SHELDON 


A complete line 
of modern, yet 
moderate priced 
10”, 11” and 12” Back 
Geared, Screw C 

Precision Lathes, eac' 
with a full comple- 
ment of attachments, 
accessories and drives. 


16 KILBQURN AVENUE 
CHICAGO, U.S.A. 


These are quality Lathes, built to indus- 
trial standards, with full weight, hand 
scraped, semi-steel bed, hardened spin- 
dies ground all over (even the spindle 
nose thread is ground) and = 


bronze bearings. Ideal for tool rooms, 
machine s and second operation pro- 
duction w 


See the SHELDON before you buy. 
Write for catalog. 


SHELDON MACHINE CO. 
1619 N. Kilbourn Ave., Chicago, U.S.A. 
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GAMMONS 
OF 


PRODUCTION TOOLS 
ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


THE-GAMMONS-HOLMAN CO., MANCHESTER, CONNECTICUT 


SHERLOCK HOLMES 


On Relief! 
SLEUTHS NO LONGER 
NEEDED ... WHEN 
COMPONENT PARTS Are 


MARKED 


PROPERLY MARKED PARTS 

ARE EASILY IDENTIFIED! 

ELIMINATE ERROR AND 
GUESSING. 


HI-DUTY 


Marking Machines 


ARE BUILT TO MARK 
YOUR PARTS 


Quickly 


Send samples showing lettering and its 


location on the part with required 
daily production. We will make 
recommendations. 


GEO. T. SCHMIDT, INC. 


4102 Ravenswood Ave. Chicago, Ill. 
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ACCURATE GRINDING—IN A HURRY! 
ON SMALL END MILLS AND DIE-SINKING CUTTERS 


GORTON Cutter Grinders, both bench and floor models, are simple, 
rapid, and accurate. They were designed especially for the sharpen- 
ing of small cutters and end mills on which we have specialized for 
over forty-five years. No busy tool room can afford to be without one. 
Write for catalog No. 1317-B which illustrates and describes these 
cutter grinders as well as other tool room necessities. 


GEORGE GORTON MACHINE COMPANY 
1111 13TH STREET RACINE, WISCONSIN 


Hydraulic Engineers—Builders of 


SPECIAL HYDRAULIC MACHINERY 


Hydraulic Power Units 
Hydraulic Conversions of Machinery 


Write for further information. 


HYDRAULIC MACHINERY, INC. 


9369 AMERICAN AVE. PHONE TY. 4-2362 
Detroit, Mich. 


| | HY-MAC 
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| 
3 
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PRECISION 
die sets 
Danly Commercial Sets 


Danly Special Sets 
Danly Die Makers’ Supplies 


DANLY SERVICE 


9 Danly Branch Stocks 

Provide 24-Hour Service 

for 95% of All Metal 
Fabricating Plants 


Danly Machine Specialties, Inc. 
2122 South 52nd Avenue, Chicago, Ill.; Milwaukee, 
Wis., 513 East Buffa o Street; Long Island City, N.Y., 
36-12 34th Street; Dayton, Ohio, 990 E. Monument 
Avenue; Detroit, Michigan, 1549 Temple Avenue; 
Rochester, N. Y., 16 Commercial Street; Cleveland, 
Ohio, 1745 Rockwell Avenue; Philadelphia, Pa., 
3913 North Broad Street. Ducommun Metals & Sup- 
ply Co., Los Angeles, Calif., San Francisco, Calif. 


DANLY 


DIE MAKERS’ 
SUPPLIES 


KNU-KAM-KLAMPS 


TWO SIZES—FOUR MODELS NOW 
AVAILABLE 


The cam action of the KNU-KAM 
KLAMP, plus the linkage action for 
quick return enables this new clamp 
to be used to hold parts that vary 
in thickness, being a vast improve- 
ment on the Std. Toggle Clamp. 
Withstands vibration, hard wear 
and rough usage. 

Write Now for Data 
e 


KNU-VISE INC. 


16839 Hamilton 


HIGHLAND PARK MICHIGAN 
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first met Fred M. Zeder, Owen R. Skel- 
ton, and Carl Breer, and after Chrysler’s 
work with Willy’s was finished in 1922 
the four set out to design a new car. They 
christened it the Chrysler and it was 
launched to the public in 1924 at a private 
showing because they had been refused 
space at the regular auto show. Almost 
immediately the car was a success and by 
1927 Chrysler rose to fifth place in the in- 
dustry. In 1928 he bought Dodge Brothers, 
then heavily in debt, but by 1937 when he 
published his memoirs there was no debt 
remaining upon the Chrysler Corporation 


Tool Engineer Chrysler 
Embodied the American System 


of any kind. His last job was to nego- 
tiate a settlement with John L. Lewis in 
the strikes of 1937. 

Walter Chrysler was truly the embodi- 
ment of the American tradition. From 
humble beginnings he entirely 
through his own efforts to become a 
skilled engineer and under his direction 
the mass production technique was de- 
veloped by General Motors. Then from 
his brilliant successes as a Tool Engineer 
in the days when the term was unknown 
he became a great industrialist anad one 
of the principal competitors of that same 
General Motors he had helped to build. 
He died with the tremendous satisfaction 
of knowing that through his efforts he had 
helped to bring the motor car to its pres- 
ent universal use in America and that 
through the corporation he had built he 
had provided jobs, directly for more than 
75,000 people. 

James P. Maher, 47 assistant general 
manager of the Chapman Valve Manu- 
facturing Company, Springfield, died re- 
cently after a short illness. 

Charles Frederick Schenck, manufac- 
turer and salesman of machine tools, died 
Aug. 1 at the age of 62. Mr. Schenck was 
part owner of the Hess-Schenck Co., ma- 
chine tool manufacturers of Cleveland, 
and salesman for the Toledo General 
Manufacturing Co. for the eastern and 
central United States. He is survived by 
his wife and daughter. 

Karl W. Johnson, president of the Com- 
monwealth Screw Company, Worcester, 
died recently. 


LESS OPERATIONS 


AND FAR 


BETTER WORK 
WITH A 
LAI 
ROTARY PILOT BUSHING 


Pilot and bushing fits with a PUSH fit, 
therefore a perfect bore 


ROUND-CHATTERLESS- 
SMOOTH 


DUST- 
PROOF 


ASA 
WATCH 


GATCO Rotary jig and pilot bushing is 
built for core drilling, diamond boring, 
turret tool piloting, piloting hollow mills, 
line reaming, carbide boring, spot facing, 
etc. 


Write for full information and prices 


GIERN & ANHOLTT TOOL COMPANY 
1312 Mt. Elliott Avenue, Detroit, Michigaa 


-KOEBELI 
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BOYAR-SCHULTZ PROFILE GRINDERS 


Grinding odd shapes and uneven surfaces is done 
more easily and quickly with Boyar-Schultz Profile 


TYPE 75 HYDRAULIC UNIT COMPLETE 


Grinders than by any other method—and the result- WITH NECESSARY VALVES. READY 
ing job is better. | TO INSTALL. FOR RAPID TRAVERSING 


AND FEEDING MACHINE ELEMENTS. 
Many Tool and Die shops, and others, with this type | CIRCUITS 
of work to do are using Boyar-Schultz Profile Grinders | TO 


MEET 
and realizing real savings in their operations. REQUIREMENTS 


Bench Model No. |, shown above, is used for a large | ‘PISTON PUMPS 
variety of work in the average shop. AVERSE UNITS 
L VALVES 


John §. Barnes Corporation 
BOYAR = SCHULTZ CORPORATION | DETROIT SALES OFFICE MAIN OFFICE 


503 NEW CENTER BLD 
2116 Walnut Street Chicago, Illinois 


Columbia 
TOOL STEEL 


AND MAINTENANCE ¢ 


Floor Model No. 2, for larger and heavier work. 


Write for complete descriptions 


SEEING THE JOB 
THROUGH 


—is the work of Columbia sales- 
service men. 


@ These tools of genuine Java Water 
Buffalo hide strike blows accurately— 
save surfaces from damage—last long 
You can depend on both Colum- : ; and are made in sizes and weights for 

bia steels and men to do their se every requirement. 

part in helping with today's tool 


Chicago Rawhide Hammers have mal- 
steel problems. 


leable heads with replaceable faces—a 
striking surface of treated, tightly 
coiled and compressed Rawhide. These 
unique hammers and well balanced 


Mallets provide less “bounce,” more 
accuracy and longer wear. Your sup- 
ply man will be glad to 
demonstrate these efficient 

and economical tools. 


1293 ELSTON AVE- CHICAGO 


SEPTEMBER, 1940 


art HYDRAULIC S 
hid . 
Re 
T MUR RAGE P ESI ENT 
— 


SEPTEMBER CHAPTER MEETINGS 


BALTIMORE—Sept. 4th. Dinner 7:00 p.m. Technical Ses- 
sion 8:30 p.m. Sears Auditorium, North and Harford Avenue. 
Speaker: Walter R. Boehme, Dept. Head, Tool and Mach. 
Analyzing Dept. Pt. Breeze Wks., Western Electric Co. 
Subject: Design and Manufacture of Punches and Dies for 
Small Metal Parts. F. R. Lamb will also be present. Make 
reservations with Stanley S. Johns, 806 Evesham Avenue, 
Baltimore. TUx.2127. 

CLEVELAND—Sept. 13th. Dinner 6:30 p.m. Technical 
Session 8:00 p.m. Allerton Hotel, Chester and E. 13th St. 
Speaker: F. O. Hoagland, Master Mechanic, Pratt & Whit- 
ney Co., West Hartford, Conn. Subject: “Jig Borers and 
Some of the Problems Connected with Them—lIllustrated”. 
Make reservations with Mr. W. Reif, Jr. 


DAYTON—Sept. 9th. Sine 6:30 p.m. Technical Session 
8:00 p.m. Gibbons Hotel. Speaker, Albert Schnaitman, War- 
ner & Swasey Company, Cleveland, Ohio. Subject: Tele- 
scopes and Turret Lathes. 
* 

DETROIT—Sept. 12th Dinner: 6:30 p.m. Technical Session 
8:00 p.m. Speaker: Mr. Bert Carpenter, Past-President 
A.S.T.E. “My Experiences in War Torn Europe”. Also mov- 
ing ag 5g of “Know Your Money” with Speaker furnished 
by the U. S. Secret Service and another movie “Michigan 
Wild Life”. 

HARTFORD—Sept. Sth. Dinner 6:20. Third Birthday 
Celebration. Hotel Faust. Speakers: J. H. VanDeventer, 
Editor of “Iron Age” and Ralph L. Lee, Public Relations 
Department, General Motors Corporation. Make reserva- 
tions with Allis Chalmers, 510 Gas-Electric Bldg., Telephone 
Main 6270. 

* + * 
MILWAUKEE—Sept. 12th. Dinner 6:30. Technical Ses- 
sion 7:30. Republican Hotel. Speaker: Jerry Krandall, Vice 


—~DRAFTO— 


The Portable Drawing Machine For 
the Salesman, Shop Foreman, Engineer 


SKETCH THAT IDEA 


Every salesman 
or shop foreman 
needs one. Buy one to- 
day so you can convey 
your ideas of that tool or fix- 
ture. It is handy for the salesman. 
You can slip it in your bag and have 
it ready for use at any time. Write for 
descriptive literature on larger sizes and 
accessories. 


Price — $4.50 
as illustrated. 
Takes sheets 
, 


THE DRAFTO COMPANY 
COCHRANTON, PA. 


President, Abrasive Dressing Tool Company. Subject: Sound 
Film “The Romance of Diamonds.” | 


NEW YORK-NEW JERSEY—Sept. 10th. Technical Ses- 
sion 8:00 p.m. Robert Treat Hotel, Newark, N. J. Speakers: 
Mr. Howard Coonley, Chairman of the Board, National Asso- 
ciation of Manufacturers, on “The Tool Engineer and Na- 
tional Defense,” and Mr. C. L. Searles, Western Electric 
Company, on “Personal Improvement.” 

* 


PITTSBURGH—Sept. 13th. Dinner 7:00. Technical Ses- 
sion 8:30. Edgewater Country Club (Churchill Road). Turn 
Right from Route No. 22 one mile east of Wilkinsburg. 
Speaker: Major Al Williams will talk on aviation and its 
possibilities for national defense. Arrange a foursome to play 
golf in the afternoon on one of =~ best golf courses in Alle- 
gheny County. Greens F ee $150. 


ST. LOUIS—Sept. 12th. Dinner 6:30. Technical Session 
8:00. Melbourne Hotel, Grand and Lindell Blvd. Speaker: 
W. W. Edens, Metallurgist, on “The application of the va- 
rious aluminum bronzes.” Reservations: Ray Karr, Mel- 
bourne Hotel, Phone Jefferson 6980. | 


SCHENECTADY—Sept. 9th. Technical Session 8:00. Rice 
Hall, General Electric Company. Speaker: Ford Lamb will 
speak on “Tool Engineering—Its Development and Future.” 

Sept. 14th. Clambake. Endries Park, Saratoga Road. A 
fine all-day program starting with golf at 9:00 a.m. and sports 
all day. Breakfast at 11:00 a.m. and the “bake” at 5:00 p.m. 
Reservations with H. Crump, General Electric Comsnas. 
Schenectady, N. Y. Bring a guest. 


SOUTH BEND—Sept. 12. Rotary Room, Oliver Hotel. 
Speaker: Harry Reichert, Keller Division, Pratt and Whit- 
ney Company will speak on “Keller Machines and _ their 
Uses.” Stanley Cope, President of Acme School of Die De- 
signing, will speak on “Training Die Designers.” 


TOLEDO—Sept. 10th. Technical Session 8:00. Spicer Mfg. 
Co., 4100 Bennett Rd. Speaker; J. E. Padgett, Vice President 
in Charge of Engineering, Spicer Manufacturing Co. will 
speak on “Torque Converters”. Lunch afterward. Reserva- 
tions: R. H. Mogle, Secy., 3722 Leybourne Ave. Phone La 
8783. 


TRI-CITY—Sept. 11th. Technical Session 7:30. Olive 
Singer’s Home, Rock River. Speaker to be announced. 


Industrial Relations Committee A.S.T.E. 


PERSONAL SERVICE FOR MEMBERS 


SITUATIONS AVAILABLE 


MANUFACTURING CORPORATION in vicinity of St. Louis, Missouri, needs 
twenty-five good Tool Designers. 


EXPERIENCED TOOL AND GAUGE DESIGNERS needed. 
roy, 

COMPANY IN PROVIDENCE, RHODE ISLAND has opening for a few Tool 
Designers. 


Location, near 


SITUATIONS WANTED 


“TOOL ENGINEER OR TOOL SUPERVISOR AVAILABLE." Age 36. Three years 
on present job. 18 years’ experience, including 5 years as tool room foreman. 
Capable Tool Desianer and Tool Estimator. Practical background in tool and 
die making. Technical training. 


PRACTICAL MAN WITH A WORLD OF EXPERIENCE, particularly in the field 
of Shop Management. Experience includes work as Toolroom Foreman— 
Charge of Tool Design. Manufacturing Superintendent—General Superin- 
tendent, General Manager. Above positions mentioned were all with com- 
panies engaged in the manufacture of Tools and Machinery. Services avail- 
able as Works Manager, or in any of the classifications stated above. 


SERVICES OF TOOL ENGINEER AVAILABLE. This man's duties as a Tool 

have extended far beyond that of the usual Tool Engineer. He has 
had complete supervision of tool designing, toolroom, inspection, heat treat- 
ment, product and methods analysis, factory costs, ‘estimating, and equip- 
ment purchases. 


CLASSIFIED ADVERTISING 


WANTED: Tool sn ge capable of laying out jigs and fixtures. Permanent 
position for practical man with experience and ability, with a rm. con- 
9 Sees special machinery. Salary open. Box No. 710, TOOL 
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50,000 R.P.M. AIR 
GRINDER— H.P. 


Every shop needs this faster, 
more powerful grinder. Built 
for continuous performance. 
Will not heat up or burn out 
by overloading. Weighs less 
than 2 Ibs. Impulse reaction 
type rotor. Full automatic lu- 
brication. 


Write for Circular MD-1 


ONSRUD MACHINE WORKS, Inc. 


3907 PALMER STREET CHICAGO, ILLINOIS 


FORT. SHELBY 
900 ROOMS 


FROM 


J. E. FRAWLEY, General Manager 


SEPTEMBER, 1940 


DE-STA-Co 


Quick Acting Toggle Clamps 


for holding parts in production: — 


AUTOMOTIVE WELDING 
AIRCRAFT ARC WELDING 
REFRIGERATION SPOT WELDING 
ASSEMBLY SOLDERING 
DRILLING MACHINING 


Send for Bulletin No. 40 


DETROIT STAMPING CO. 


Established Over 25 Years 
356 MIDLAND AVE 


DETROIT - - - - += = «+ = MICHIGAN 


AHEAD! 


Haskins Type C Tapper 
with Built-In Air Control 


Complete Air Control of down 
stroke, return stroke and dwell at 
top of stroke. Machine operates in 
continuous cycles as long as foot 
pedal is depressed, or ‘is easily ad- 
justed to single cycle operation. 
Quickly converted to use automatic 
air operated magazine-feed and dial- 
feed fixtures. 

Tap Breakage Greatly Reduced. 
Tap head action so sensitive that if 
tap dulls or loads, machine refuses 
to work. New Speed and Preci- 
sion—extremely. close toler- 
ances consistently maintained 

at high speed; same cushioned 
pressure and uniform results 

at 4 P.M. as at 8 A.M. Human ele- 
ment replaced by air control— 
operator merely loads and unloads 
work. 


Free Booklet gives com- 
plete details and shows 
this new Tapper at work. 
Available in three capa- 
cities. Write today. 


2756 W. Flournoy Street, Chicago 
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VICTOR'S BARGAINS 
IN NEW HIGH SPEED 
STRAIGHT SHANK 


TWIST DRILLS 


JOBBERS OR SHORT LENGTH 


Size 
Inches 
1/16 
5/64 


Our Price Net 
Per Dozen 
High Speed 


10.34 
11.07 
11.79 


Length 
Overall 
Inches 


In assorted lots of 12 dozen a discount of 10% will be 
given. Will take orders less than a dozen. 


SEND FOR OUR NEW 1939-40 GENERAL CATALOGUE 


Satisfaction Guaranteed 


VICTOR MACHINERY 
EXCHANGE, Inc. 


251 Centre Street 


New York, N. Y. 


YOU'LL SAVE 


TIME 


AND TROUBLE... 

SPECIFYING 
TWIST DRILLS, HOBS, 
REAMERS . . . MILLING 
CUTTERS, Special TOOLS 


NATIONAL TWIST 


DETROIT, 


DRILL sw TOOL CO. 


U.S. A. 


Tap ond Die Division, WINTER BROS. CO., Wrentham, Mass. 
Factory Branches: New York, Chicago, Philadelphia, Cleveland 
Distributors in Principal Cities 


ADVERTISERS’ INDEX 
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Ist Cover 
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Blanchard Machine Co. 
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Gardner Machine Co. 
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Gisholt Machine Co. 
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Hannifin Mfg. Co. 
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Hole Engineering Service ........ 
Holo-Krome Screw Corp., The ..... 2 
Hydraulic Machinery, Inc. ............85 
International Nickel Co., Inc. 43 
Jones & Lamson Machine Co. ......49 
Kearney & Trecker Corp. 61 
Knu-Vise, Inc. 86 
Koebel Diamond Tool Co. 86 
Latrobe Electric Steel Co. 7 
Lewthwaite Machine Co., T. H 84 
Logansport Machine, Inc. 55 
Lufkin Rule Co., The ....28 
M-B Products - : 82 
McKenna Metals Co. 79 
Modern Collet & Machine Co......76 
Morse Twist Drill & Machine Co...35 
National Tool Salvage Co. --82 
National Twist Drill & Tool Co 90 
Niagara Machine & Tool Works....79 
OK Tool Co., The 
Onsrud Machine Works, Inc. ......89 
Ozalid Corp. .. : : 80 
Parker-Kalon Corp. 7 39 
Potter & Johnston Machine Co.....14 
Pratt & Whitney Div. _2nd Cover 
Putnam Tool Co. 77 
Racine Tool & Machine Co. 
Ruthman Machinery Co., 

Schmidt, Inc., Geo. T. eo: | 
Scully-Jones & Co. . 4th Cover 
Sheldon Machine Co., Inc. 84 
South Bend Lathe Works ... 
Standard Gage Co., Inc. 

Stanley Works, Inc. 

Starrett Co., The L. S. ; 
Carlisle & Hammond 


The 
Stuart “Oil Co. Ltd., D. A. 
Sturdimatic Tool Co., The 
Sundstrand Machine Tool Co. .. 
Super Tool Co. 
Swartz Tool Products Co., Inc. 
Tannewitz Works, The . 
Tomkins-Johnson Co., The 
Union Carbide and Carbon 
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Van Normon Machine Tool Co..... 
Victor Machinery ee Inc. 
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THE TANNEWITZ WORKS 
GRAND RAPIDS, MICHIGAN 


TANNEWITZ 
ABRASIVE CUT-OFF 
AND MITER MACHINE 


For Bench Use 
Instantly cuts any angle 
from 45° R. to 45° L., bars, 
tubing or moulding, obtain- 
ing a clean ground finish 
on hard or soft metal. Just 
the machine for the tool 
room. Saves Toolmaker's 
Time. Prices right. Six sizes. 
Send for Literature. 
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SPIRAL 
END MILLS 


Replace your old mills with these cost- 
cutting spiral end mills and specify them 
as new equipment. Catalog No. 33 lists 
the full line of cutters. 


Brown & Sharpe Mfg. Co., 
Providence, R. |., U. S.A. 


Below, End Mills, 
Brown & Sharpe and 
Morse Taper Shank Types 


raight 
hank 
Types 


Above, Long Spiral 
End Mills, Single-End 
and Double-End Types 


At right, End Mills, 
Milling Machine 
Standard Taper Shank 
Types. For use with 
Cam Lock Adapters 


trong Teeth 


Hollow Faces 
Double Angle Lands 


Most efficient helix 
and rake angles 


‘eae 
: 


tronger, cutting, longer 
they 

ove, 


~ For maximum production. effi- 
ciency the Scully-Jones Coun- 
terbore Style “B” is ty a 
favorite. aan ae | 
The simplicity ‘a the stub AHARDENED 
taper driving method assures TILES DRIVER 
a positive drive with perfect 
concentricity and rigidity of 
the cutter. Where extreme ac- 
curacy must be maintained it 
has often been demonstrated 
that a tapered shank is essen- 
tial for a perfect alignment. 


For description and list prices 
write for Catalog 400. 


SCULLY- JONES & COMPA 


Voom I90| SOUTH R 0 C KW ELL STREE 


DRIVER CHUCKS DRIVER 


LISTED ON PAGES 210 TO 219 CHICAGO 
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